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Cross-Reference to Related Applications 
This application claims the benefit of: 

1) U.S. Patent Application No. 09/635,967 (Atty Docket: 47171-00272) filed 
August 8, 2000 and entitled "Method and Apparatus for Document Processing," pending; 

2) U.S. Patent Application Serial No. 08/864,423 (Atty Docket 47171-00174), 
filed May 28, 1997 entitled "Method and Apparatus for Document Processing," now 
issued as U.S. Pat. No. 6,31 1,819. 

3) Provisional Patent Application Serial No. 60/018,563 (Atty Docket 47171- 
158PZ1) filed May 29, 1996 entitled "Method and. Apparatus for Document Identification 
and Authentication," now abandoned; 

4) Provisional Patent Application Serial No. 60/034,954 (Atty Docket 47171- 
174PZ1) filed January 16, 1997 entitled "Method and Apparatus for Document 
Processing," now abandoned; and 

5) Provisional Patent Application Serial No. 60/038,340 (Atty Docket 47171- 
174PZ2) filed February 27, 1997 entitled "Method and Apparatus for Document 
Processing," now abandoned. 

This application is a continuation-in-part of U.S. Patent Application No. 
09/635,967 (Atty Docket: 47171-00272) filed August 8, 2000 and entitled "Method and 
Apparatus for Document Processing." 

U.S. Patent Application No. 09/635,967 (Atty Docket: 47171-00272) is a 
continuation of U.S. Patent Application Serial No. 08/864,423 (Atty Docket 47171- 
00174), filed May 28, 1997 entitled "Method and Apparatus for Document Processing," 
now issued as U.S. Pat. No. 6,311,819. 

U.S. Patent Application Serial No. 08/864,423 claimed the benefit of Provisional 
Patent Application Serial Nos. 60/018,563 (Atty Docket 47171-158PZ1) filed May 29, 
1996 entitled "Method and Apparatus for Document Identification and Authentication", 
60/034,954 (Atty Docket 47171-174PZ1) filed January 16, 1997 entitled "Method and 
Apparatus for Document Processing", and 60/038,340 (Atty Docket 47171-174PZ2) filed 
February 27, 1997 entitled "Method and Apparatus for Document Processing," all now 
abandoned. All of the above patents and patent applications referred to in this Cross- 
Reference to Related Applications section are incorporated herein by reference in their 
entirety. 
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Field of the Invention 

The present invention relates generally to the field of currency handling systems 
and, more particularly, to a method and apparatus for processing currency bills using 
dynamic pocket assignment. 

Background of the Invention 

A variety of techniques and apparatuses have been used to satisfy the requirements of 
automated currency handling machines. As businesses and banks grow, these businesses are 
experiencing a greater volume of paper currency. These businesses are continually requiring 
not only that their currency be processed more quickly but, also, processed with more options 
in a less expensive manner. At the upper end of sophistication in this area of technology are 
machines that are capable of rapidly identifying, discriminating, and counting multiple currency 
denominations and then sorting the currency bills into a multitude of output compartments. 
Further, some of these high-end machines can segregate the processed bills into smaller 
batches for subsequent strapping with a paper strap. However, many of these high-end 
machines are extremely large and expensive such that they are commonly found only in large 
institutions. These machines are not readily available to businesses which have monetary and 
space budgets, but still have the need to process large volumes of currency. Other high-end 
currency handling machines require their own climate controlled environment which may place 
even greater strains on businesses having monetary and space budgets. For example, one of 
these machines can cost over $500,000, it can weigh over 1,400 pounds, measuring over 5 feet 
in length, over 2 feet in depth, and over 5 feet in height. Additionally, the stringent 
environment specifications may require a narrow humidity range, such as between 50-55%, 
and a narrow temperature range, such as between 70-74°F. 

Some currency evaluating devices receive a stack of currency bills in an input 
receptacle and transport the bills through the evaluation device to a plurality of output 
receptacles. For example, a device adapted to process U.S. currency may contain six 
output receptacles with each output receptacle being designated to receive a particular 
denomination of U.S. currency, e,g,, $1 bills are transported to the first output receptacle, 
$5 bills are transported to the second output receptacle, and so for $10, $20, $50, and 
$100 with $100 bills being transported to the sixth output receptacle. Such devices 
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process bills placed into the input receptacle and sort the bills by denomination into the 
corresponding output receptacles. When a particular output receptacle becomes full, the 
operation of the device is suspended until an operator removes the bills from the full 
output receptacle. Take, for example, a situation Avhere a stack of 500 bills is placed into 
an input receptacle. The stack contains 50 $1 bills followed by 300 $10, followed by 50 
more $1 bills, and then 100 $20 bills. Assume that each output receptacle can hold a 
maximum of 200 bills. In operation, the device sends the first 50 $1 to the first pocket, 
the next 200 $10 bills to the third pocket and then suspends operation until the operator 
removes the 200 $10 bills from the third pocket. Once this is done, the operator may re- 
start the device. Once re-started, the next 100 $10 bills are delivered to the third pocket, 
the next 50 $10 bills are transported to the first pocket, and the last 100 $20 bills are 
delivered to the fourth pocket. In this example, the device suspended its operation when the 
$10 pocket became fiill. 

There exist a need for a currency evaluation device which reduces the number of 
times the operation of the currency evaluation device is suspended. 

Summary of the Invention 

Generally the present invention relates to methods and apparatuses for processing 
documents or currency bills using dynamic pocket assignment embodiments and software 
for use in the same. According to one embodiment of the present invention, a computer 
readable medium is used in a currency evaluator that comprises an input receptacle, a 
plurality of output receptacles, and a transport mechanism positioned to individually 
transport bills from the input receptacles to the output receptacles. The computer 
readable medium comprises programming steps for determining a denomination 
associated with a bill, determining if an output receptacle is associated with the bill 
denomination, assigning an output receptacle to the bill denomination if an output 
receptacle is not associated with the bill denomination, and causing the bill to be 
transported to an output receptacle assigned to the bill denomination. 

Some embodiments of the present invention relate to methods and devices for 
dynamically assigning document parameters to output receptacles of a multiple output 
receptacle document evaluating device. Documents are directed into individual output 
receptacles based upon their document parameter or parameters. 
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According to one embodiment a currency evaluating device comprises an input 
receptacle adapted to receive a stack of currency bills, each bill having a denomination 
associated therewith, a plurality of output receptacles, a transport mechanism adapted to 
individually transport bills from the input receptacle to the output receptacles; and a 
processor adapted to control the operation of the currency evaluating device. The 
processor is programmed to determine the denomination of a bill and determine if an 
output receptacle is associated with the denomination of the bill. If an output receptacle 
is not associated with the denomination of the bill, the processor is programmed to 
associate an output receptacle with the denomination of the bill and cause the bill to be 
transported to an output receptacle associated with the denomination of the bill. . 

According to another embodiment, a currency denominating device comprises a 
plurality of output receptacles and an operator interface adapted to permit the operator of 
the device to change the designation of each one of the output receptacles between being 
a fixed pocket and being a dynamic pocket. 

Many additional embodiments are described below and in the accompanying 
figures. Accordingly, the above summary of the present invention is not intended to 
represent each embodiment, or every aspect, of the present invention. Additional features 
and benefits of the present invention will become apparent from the detail description, 
figures, and claims set forth below. 

Brief Description of the Drawings 

Other objects and advantages of the invention will become apparent upon reading 
the following detailed description in conjunction with the drawings in which: 

FIG. la is a perspective view of a document handling device according to one 
embodiment of the invention; 

FIG. lb is a front view of a document handling device according to one 
embodiment of the invention; 

FIG. Ic is a front view of a document handling device according to one 
embodiment of the invention; 

FIG. 2a is a perspective view of an evaluation region according to one 
embodiment of the document handling device of the present invention; 
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FIG. 2b is a side view of an evaluation region according to one embodiment of the 
document handling device of the present invention; 

FIG. 3 a is a perspective view of an input receptacle according to one embodiment 
of the document handling device of the present invention; 

FIG. 3b is another perspective view of an input receptacle according to one 
embodiment of the document handling device of the present invention; 

FIG. 3 c is a top view of an input receptacle according to one embodiment of the 
document handling device of the present invention; 

FIG. 3d is a side view of an input receptacle according to one embodiment of the 
document handling device of the present invention; 

FIG. 4 is a perspective view of a portion of a transportation mechanism according 
to one embodiment of the present invention; 

FIG. 5 is a front perspective view of an escrow compartment, a plunger assembly, 
and a storage cassette according to one embodiment of the document handling device of 
the present invention; 

FIG. 6 is a top view of an escrow compartment and plunger assembly according to 
one embodiment of the document handling device of the present invention; 

FIG. 7 is a front view of an escrow compartment and plunger assembly according 
to one embodiment of the document handling device of the present invention; 

FIG. 8 is another front view of an escrow compartment and plunger assembly 
according to one embodiment of the document handling device of the present invention; 

FIG. 9 is a perspective view of an apparatus for transferring currency from an 
escrow compartment to a storage cassette according to one embodiment of the document 
handling device of the present invention; 

FIG. 1 0 is a perspective view of a paddle according to one embodiment of the 
document handling device of the present invention; 

FIG. 1 1 is a rear perspective view of the escrow compartment, plunger assembly, 
and storage cassette according to one embodiment of the document handling device of the 
present invention; 

FIG. 12 is a rear view of a plunger assembly wherein the gate is in the open 
position according to one embodiment of the document handling device of the present 
invention; 
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FIG. 13 is a rear view of a plunger assembly wherein the gate is in the closed 
position according to one embodiment of the document handling device of the present 
invention; 

FIG. 14 is a perspective view of a storage cassette according to one embodiment 
of the document handling device of the present invention; 

FIG. 15 is a rear view of a storage cassette according to one embodiment of the 
document handling device of the present invention; 

FIG. 16 is a perspective view of a storage cassette showing a door in the open 
position according to one embodiment of the document handling device of the present 
invention; 

FIG. 17a is a top view of a storage cassette sized to accommodate United States 
currency documents according to one embodiment of the document handling device of the 
present invention; 

FIG. 17b is a rear view of a storage cassette sized to accommodate United States 
currency documents according to one embodiment of the document handling device of the 
present invention; 

FIG. 18a is a top view of a storage cassette sized to accommodate large 
documents according to one embodiment of the document handling device of the present 
invention; 

FIG. 18b is a rear view of a storage cassette sized to accommodate large 
documents according to one embodiment of the document handling device of the present 
invention; 

FIG. 19 is a perspective view of a two belt bill facing mechanism according to one 
embodiment of the present invention; 

FIG. 20 is another perspective view of a two belt bill facing mechanism according 
to one embodiment of the document handling device of the present invention; 

FIG. 21 is a perspective view of a two belt bill facing mechanism without belt 
guides or bill guides according to one embodiment of the document handling device of the 
present invention; 

FIG. 22 is a perspective view of a two belt bill facing mechanism without belt 
guides according to one embodiment of the document handling device of the present 
invention; 
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FIG. 23 is a front view of a stack of currency bills stacked pursuant to a stacking- 
for-strapping mode of operation according to one embodiment of the present invention; 

FIG. 24 is a flowchart illustrating the steps performed when operating pursuant to 
a stacking-for-strapping mode of operation according to one embodiment of the present 
invention; 

FIG. 25a is a front view of a stack of currency bills stacked pursuant to a stacking- 
for-strapping mode of operation according to one embodiment of the present invention; 

FIG. 25b is a front view of a stack of currency bills stacked pursuant to a 
stacking-for-strapping mode of operation according to one embodiment of the present 
invention; 

FIG. 26a is a perspective view of a multi-pocket document evaluation device 
according to one embodiment of the present invention; 

FIG. 26b is another perspective view of a multi-pocket document evaluation 
device according to one embodiment of the present invention; 

FIG. 26c is a side view of an evaluation device depicting various transport rolls in 
side elevation according to one embodiment of the present invention; 

FIG. 27a is a side view of an evaluation device having three output receptacles 
depicting various transport rolls in side elevation according to one embodiment of the 
present invention; 

FIG. 27b is a side view of an evaluation device having four output receptacles 
depicting various transport rolls in side elevation according to one embodiment of the 
present invention; 

FIG. 27c is a side view of an evaluation device having six output receptacles 
depicting various transport rolls in side elevation according to one embodiment of the 
present invention; 

FIG. 28 is a functional block diagram illustrating a document authenticator and 
discriminator according to one embodiment of the present invention; 

. FIG. 29 is a functional block diagram illustrating a two-pocket document 
authenticator and discriminator according to one embodiment of the present invention; 

FIG. 30 is a front view of a control panel according to one embodiment of the 
present invention; 
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FIG, 3 1 illustrate an example of a touch screen display according to various 
embodiments of the present invention; 

FIGS. 32-37 illustrate examples of operating parameters selection screens; 

FIGS. 38 and 39 are tables summarizing various embodiments of several operating 

modes; 

FIG. 40 illustrates a flowchart for making parameter assignments to pockets such 
as denomination parameter assignments according to one embodiment of the present 
invention, 

FIG. 41 illustrates one embodiment of a user interface; 

FIG. 42 illustrates an example of a user interface in which dynamic vs. fixed 
assignments are made on a per denomination basis according to one embodiment of the 
present invention; 

FIG. 43 illustrates an example of the stack limits stored in memory according to 
one embodiment of the present invention; 

FIG. 44 illustrates the status of various assignments according to one embodiment 
of the present invention; 

FIGS. 45a and 45b illustrate additional embodiments of user interfaces; 

FIG. 46 is a flowchart illustrating steps performed when evaluating the 
denomination of currency bills pursuant to a Dynamic Sorting Assignment according to 
one embodiment of the present invention; 

FIG. 47 is a flowchart illustrating steps performed when evaluating a parameter of 
currency bills pursuant to a Dynamic Sorting Assignment according to one embodiment of 
the present invention; 

FIG. 48a is a functional diagram illustrating an example of evaluating currency 
bills pursuant to the Dynamic Sorting Assignment of FIG. 46; and 

FIG. 48b is a continuation of FIG. 48a. 

Detailed Description of the Illustrated Embodiments 

While the invention is susceptible to various modifications and alternative forms, 
specific embodiments thereof have been shown by way of example in the drawings and 
will herein be described in detail. It should be understood, however, that it is not intended 
to limit the invention to the particular forms disclosed, but on the contrary, the intention is 
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to cover all modifications, equivalents, and alternatives falling within the spirit and scope 
of the invention as defined by the appended claims. 

When describing various embodiments of the present invention, the term 
"currency bills" refers to official currency bills including both U.S. currency bills, such as 
a $1, $2, $5, $10, $20, $50, or $100 note, and foreign currency bills. Foreign currency 
bills are bank notes issued by a non-U. S. governmental agency as legal tender, such as a 
Euro, Japanese Yen, or British Pound note. 

The term "currency documents" includes both currency bills and "substitute 
currency media." Examples of substitute currency media include without limitation: 
casino cashout tickets (also variously called cashout vouchers or coupons) such as "EZ 
Pay" tickets issued by International Gaming Technology or "Quicket" tickets issued by 
Casino Data Systems; casino script; promotional media such as Disney Dollars or Toys 'R 
Us "Geoffrey Dollars"; or retailer coupons, gift certificates, gift cards, or food stamps. 
Substitute currency media may include a barcode, and these types of substitute currency 
media are referred to herein as "barcoded tickets " Examples of barcoded tickets include 
casino cashout tickets such as "EZ Pay" tickets and "Quicket" cashout tickets, barcoded 
retailer coupons, barcoded gift certificates, or any other promotional media that includes a 
barcode. Although the invention embodiments refer to the "denomination" of currency 
bills as the criterion used in evaluating the currency bills, other predetermined criteria can 
be used to evaluate the currency bills, such as, for example, color, size, and orientation. 
The term "non-currency documents" includes any type of document, except currency 
documents, that can be evaluated according to a predetermined criterion, such as color, 
size, shape, orientation, and so on. 

"Substitute currency notes" are sheet-like documents similar to currency bills but 
are issued by non-governmental agencies such as casinos and amusement parks and 
include, for example, casino script and Disney Dollars. Substitute currency notes each 
have a denomination and an issuing entity associated therewith such as a $5 Disney 
Dollar, a $10 Disney Dollar, a $20 ABC Casino note and a $100 ABC Casino note. 
"Currency notes" consist of currency bills and substitute currency notes. 

First, a number of currency handling devices will be described together with 
descriptions of various features and operating modes that may be used in conjunction 
therewith. These descriptions are generally related to FIGS. 1-39. Additional details of 
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various embodiments of dynamic sorting methods are then described in conjunction with 
FIGS. 40-48. The dynamic sorting methods may be used in conjunction with the various 
devices described in connection with FIGS. 1-29. 

Referring to FIGS, la and lb, a multi-pocket document processing device 100 
such as a currency handling device according to one embodiment of the present invention 
is illustrated. Currency bills are fed, one by one, from a stack of currency bills placed in 
an input receptacle 102 into a transport mechanism 104. The transport mechanism 104 
guides currency bills to one of a plurality of output receptacles 106a-106h, which may 
include upper output receptacles 106a, 106b, as well as lower output receptacles 106c- 
106h. Before reaching an output receptacle 106 the transport mechanism 104 guides the 
bill through an evaluation region 108 where a bill can be, for example, analyzed, 
authenticated, denominated, counted, and/or otherwise processed. In alternative 
embodiments of the currency handling device 100 of the present invention, the evaluation 
region 108 can determine bill orientation, bill size, or whether bills are stacked upon one 
another. The results of the above process or processes may be used to determine to 
which output receptacle 106 a bill is directed. The illustrated embodiment of the 
currency handling device has an overall width, Wi, of approximately 4.52 feet (1.38 
meters), a height. Hi, of approximately 4.75 feet (1.45 meters), and a depth, Di, of 
approximately 1.67 feet (0.50 meters). 

In one embodiment, documents such as currency bills are transported, scanned, 
denominated, authenticated and/or otherwise processed at a rate equal to or greater than 
600 bills per minute. In another embodiment, documents such as currency bills are 
transported, scanned, denominated, authenticated, and/or otherwise processed at a rate 
equal to or greater than 800 bills per minute. In another embodiment, documents such as 
currency bills are transported, scanned, denominated, authenticated and/or otherwise 
processed at a rate equal to or greater than 1000 bills per minute. In still another 
embodiment, documents such as currency bills are transported, scanned, denominated, 
authenticated, and/or otherwise processed at a rate equal to or greater than 1200 bills per 
minute. 

In the illustrated embodiment, interposed in the bill transport mechanism 104, 
intermediate the bill evaluation region 108 and the lower output receptacles 106c-106h is 
a bill facing mechanism designated generally by reference numeral 110. The bill facing 
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mechanism is capable of rotating a bill 180° so that the face orientation of the bill is 
reversed. The leading edge of the bill (the wide dimension of the bill according to one 
embodiment) remains constant while the bill is rotated 1 80** about an axis parallel to the 
smaller dimension of the bill) so that the face orientation of the bill is reversed. That is, if 
a U.S. bill, for example, is initially presented with the surface bearing a portrait of a 
president facing down, it may be directed to the facing mechanism 1 10, whereupon it will 
be rotated 180° so that the surface with the portrait faces up. The decision may be taken 
to send a bill to the facing mechanism 110 when the selected mode of operation or other 
operator instructions call for maintaining a given face orientation of bills as they are 
processed by the currency handling device 100. Using U.S. currency as an example, it 
may be desirable in certain circumstances for all of the bills ultimately delivered to the 
lower output receptacles 106c-106h to have the bill surface bearing the portrait of the 
president facing up. In such embodiments of the currency handling device 100, the bill 
evaluation region 108 is capable of determining the face orientation of a bill, such that a 
bill not having the desired face orientation can first be directed to the facing mechanism 
110 before being delivered to the appropriate output receptacle 106. Further details of a 
facing mechanism which may be utilized for this purpose are disclosed in commonly- 
owned, co-pending U.S. Application Serial No. 09/181,254, entitled "Document Facing 
Method and Apparatus" which was filed on October 28, 1998, incorporated herein by 
reference in its entirety, which may be employed in conjunction with the present invention 
such as the device illustrated in FIGS, la and lb. Other alternative embodiments of the 
currency handling device 100 do not include the facing mechanism 110. 

The currency handling device 100 in FIG, la may be controlled from a separate 
controller or control unit 120 which has a display/user-interface 122, which may 
incorporate a touch panel display in one embodiment of the present invention, which 
displays information, including "functional" keys when appropriate. The display/user- 
interface 122 may be a full graphics display. Alternatively, additional physical keys or 
buttons, such as a keyboard 124, may be employed. The control unit 120 may be a self- 
contained desktop or laptop computer which communicates with the currency handling 
device 100 via a cable 125. The currency handling device 100 may have a suitable 
communications port (not shown) for this purpose. In embodiments in which the control 
unit 120 is a desktop computer wherein the display/user-interface 122 and the desktop 
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computer are physically separable, the desktop computer may be stored within a 
compartment 126 of the currency handling device 100. In other alternative embodiments, 
the control unit 120 is integrated into the currency handling device 100 so the control unit 
120 is contained vs^ithin the device 100. 

The operator can control the operation of the currency handling device 100 
through the control unit 120. Through the control unit 120 the operator can direct the 
bills into specific output receptacles 106a-106h by selecting various user defined modes. 
In alternative embodiments, the user can select pre-programmed user defined modes or 
create new user defined modes based on the particular requirements of the application. 
For example, the operator may select a user defined mode which instructs the currency 
handling device 100 to sort bills by denomination; accordingly, the evaluation region 108 
would denominate the bills and direct one dollar bills into the first lower output receptacle 
106c, five dollar bills into the second lower output receptacle 106d, ten dollar bills into 
the third lower output receptacle 106e, twenty dollar bills into the forth lower output 
receptacle 106f, fifty dollar bills into the fifth lower output receptacle 106g, and one- 
hundred dollar bills into the sixth lower output receptacle 106h. The operator may also 
instruct the currency handling device 100 to deliver those bills whose denomination was 
not determined, no call bills, to the first upper output receptacle 106a. In such an 
embodiment, upper output receptacle 106a would fiinction as a reject pocket. In an 
alternative embodiment, the operator may instruct the currency handling device 100 to 
also evaluate the authenticity of each bill. In such an embodiment, authentic bills would 
be directed to the appropriate lower output receptacle 106c-106h. Those bills that were 
determined not to be authentic, suspect bills, would be delivered to the second upper 
output receptacle 106b. A multitude of user defined modes are disclosed by co-pending 
U.S. Patent Application Serial No. 08/916,100 entitled "Multi-Pocket Currency 
Discriminator" which was filed on August 21, 1997, incorporated herein by reference in 
its entirety, which may be employed in conjunction with the present invention such as the 
device illustrated in FIGS, la and lb. 

According to one embodiment, the currency handling device 100 is designed so 
that when the evaluation region 108 is unable to identify certain criteria regarding a bill, 
the unidentified bill is flagged and "presented" in one of the output receptacles 106a- 
106h, that is, the transport mechanism 104 is stopped so that the unidentified bill is 
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located at a predetermined position within one of the output receptacles 106a-106h, such 
as being the last bill transported to one of the output receptacles. Such criteria can 
include denominating information, authenticating information, information indicative of 
the bill's series, or other information the evaluation region 108 is attempting to obtain 
pursuant to a mode of operation. 

Which output receptacles 106a-106h the flagged bill is presented in may be 
determined by the user according to a selected mode of operation. For example, where 
the unidentified bill is the last bill transported to an output receptacle 106a-106h, it may 
be positioned within a stacker wheel or positioned at the top of the bills already within the 
output receptacle 106a-106h. While unidentified bills may be transported to any output 
receptacles 106a-106h, it may be more convenient for the operator to have unidentified 
bills transported to one of the upper output receptacles 106a, 106b where the operator is 
able to easily see and/or inspect the bill which has not been identified by the evaluation 
region 108. The operator may then either visually inspect the flagged bill while it is 
resting on the top of the stack, or alternatively, the operator may decide to remove the bill 
from the output receptacle 106 in order to examine the flagged bill more closely. In an 
alternative embodiment of the currency handling device 100, the device 100 may 
communicate to the user via the display/user-interface 122 in which one of the output 
receptacles 106a-106h a flagged bill is presented. 

The currency handling device 100 may be designed to continue operation 
automatically when a flagged bill is removed fi^om the upper output receptacle 106a, 106b 
or, according to one embodiment of the present invention, the device 1 00 may be 
designed to suspend operation and require input from the user via the control unit 120. 
Upon examination of a flagged bill by the operator, it may be found that the flagged bill is 
genuine even though it was not identified as so by the evaluation region 108 or the 
evaluation region 108 may have been unable to denominate the flagged bill. However, 
because the bill was not identified, the total value and/or denomination counters will not 
reflect its value. According to one embodiment, such an unidentified bill is removed from 
the output receptacles 106 and reprocessed or set aside. According to another 
embodiment, the flagged bills may accumulate in the upper output receptacles 106a, 106b 
until the batch of currency bills currently being processed is completed or the output 
receptacle 106a, 106b is fiill and then reprocessed or set aside. 
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According to another embodiment, when a bill is flagged, the transport mechanism 
may be stopped before the flagged bill is transported to one of the output receptacles. 
Such an embodiment is particularly suited for situations in which the operator need not 
examine the bill being flagged; for example, the currency handling device 100 is instructed 
to first process United States currency and then British currency pursuant to a selected 
mode of operation where the currency handling device 100 processes United States $1, 
$5, $10, $20, $50, and $100 currency bills into the lower output receptacles 106c-106h, 
respectively. Upon detection of the first British pound note, the currency handling device 
100 may halt operation allowing the operator to empty the lower output receptacles 106c- 
106h and to make any spatial adjustments necessary to accommodate the British currency. 
A multitude of modes of operation are described in conjunction with bill flagging, 
presenting, and/or transport halting in commonly owned, co-pending U.S. Patent 
Application Serial No. 08/916,100 entitled "Method and Apparatus for Document 
Processing" which was filed on May 28, 1997, incorporated herein by reference in its 
entirety above, which may be employed in conjunction with the present invention such as 
the device illustrated in FIGS, la and lb. 

In the illustrated embodiment, with regard to the upper output receptacles 106a, 
106b, the second upper output receptacle 106b is provided with a stacker wheel 127 for 
accumulating a number of bills, while the first upper output receptacle 106a is not 
provided with such a stacker wheel. Thus, when pursuant to a preprogrammed mode of 
operation or an operator selected mode or other operator instructions, a bill is to be fed to 
the first upper output receptacle 106a, there may be a fiirther instruction to momentarily 
suspend operation of the currency handling device 100 for the operator to inspect and 
remove the bill. On the other hand, it may be possible to allow a small number of bills to 
accumulate in the first upper output receptacle 1 06a prior to suspending operation. 
Similarly, the second upper output receptacle 106b may be utilized initially as an 
additional one of the lower output receptacles 106c-106h. However, there is no storage 
cassette associated with the second upper output receptacle 106b. Therefore, when the 
second upper output receptacle 106b is fijU, operation may be suspended to remove the 
bills at such time as yet fiarther bills are directed to the second upper output receptacle 
106b in accordance with the selected mode of operation or other operator instructions. In 
an alternative embodiment of the currency handling device 100 both the first and the 
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second upper output receptacles 106a, 106b are equipped with a stacker wheel. In such 
an embodiment both the upper output receptacles 106a, 106b may also function as the 
lower output receptacle 106c-106h allowing a number of bills to be stacked therein. 

In FIGS, la and lb each of the lower output receptacles 106c-106h includes a first 
portion designated as an escrow compartment 1 16a-l 16f and a second portion designated 
as a storage cassette 1 18a-l 18f (described in more detail below). In FIG. Ic a multi- 
pocket document processing device 100 such as a currency handling device according to 
one embodiment of the present invention is illustrated. The device of FIG. Ic is similar to 
that shown in FIG. lb except that the lower output receptacles 106c-106h are not divided 
into two portions. That is, there are no storage cassettes in the embodiment shovsm in 
FIG. Ic. 

FIGS. 2a and 2b illustrate the evaluation region 108 according to one embodiment 
of the currency handling system 100. The evaluation region can be opened for service, 
access to sensors, clear bill jams, etc, as shown in FIG. 2a. The characteristics of the 
evaluation region 1 08 may vary according to the particular application and needs of the 
user. The evaluation region 108 can accommodate a number and variety of different 
types of sensors depending on a number of variables. These variables are related to 
whether the machine is authenticating, counting, or discriminating denominations and 
what distinguishing characteristics are being examined, e.g. size, thickness, color, 
magnetism, reflectivity, absorbability, transmissivity, electrical conductivity, etc. The 
evaluation region 108 may employ a variety of detection means including, but not limited 
to, a size detection and density sensor 408, a lower 410 and an upper 412 optical scan 
head, a single or multitude of magnetic sensors 414, a thread sensor 416, and an 
ultraviolet/fluorescent light scan head 418. These detection means and a host of others 
are disclosed in commonly owned, co-pending U.S. Patent Application Serial No. 
08/916,100 entitled "Multi-Pocket Currency Discriminator," incorporated by reference 
above. 

The direction of bill travel through the evaluation region 108 is indicated by arrow 
A. The bills are positively driven along a transport plate 400 through the evaluation 
region 108 by means of a transport roll arrangement comprising both driven rollers 402 
and passive rollers 404. The rollers 402 are driven by a motor (not shown) via a belt 401 . 
Passive rollers 404 are mounted in such a manner as to be freewheeling about their 
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respective axis and biased into counter-rotating contact with the corresponding driven 
rollers 402. The driven and passive rollers 402, 404 are mounted so that they are 
substantially coplanar with the transport plate 400. The transport roll arrangement also 
includes compressible rollers 406 to aid in maintaining the bills flat against the transport 
plate 400. Maintaining the bill flat against the transport plate 400 so that the bill lies flat 
when transported past the sensors enhances the overall reliability of the evaluation 
processes. A similar transport arrangement is disclosed in commonly-owned U.S. Patent 
No. 5,687,963 entitled "Method and Apparatus for Discriminating and Counting 
Documents," which is incorporated herein by reference in its entirety. 

Referring now to FIGS. 3a-3d, the input receptacle 102 of the currency handling 
device 100 is illustrated. A feeder mechanism such as a pair of stripping wheels 140 aid in 
feeding the bills in seriatim to the transport mechanism 104 which first carries the bills 
through the evaluation region 108. According to one embodiment, the input receptacle 
102 includes at least one spring-loaded feeder paddle 142a which is pivotally mounted, 
permitting it to be pivoted upward and drawn back to the rear of a stack of bills placed in 
the input receptacle 102 so as to bias the bills towards the evaluation region 108 via the 
pair of stripping wheels 140. The paddle 142a is coupled to an advance mechanism 144 
to urge the paddle 142a towards the stripping wheels 140. In the illustrated embodiment, 
motion is imparted to the advance mechanism via a spring 145. In other alternative 
embodiments, the advance mechanism 144 is motor driven. The advance mechanism 144 
is slidably mounted to a shaft 146. The advance mechanism 144 also constrains the 
paddle 142a to a linear path. The advance mechanism 144 may contain a liner bearing 
(not shown) allowing the paddle 142a to easily slide along the shaft 146. In the 
embodiment illustrated, the paddle 142a may also contain channels 148 to aid in 
constraining the paddle 142a to a linear path along a pair of tracks 150. The paddle 142a 
may additionally include a roller 152 to facilitate the movement of the paddle 142a. 

In the embodiment illustrated in FIGS. 3a-3d, a second paddle 142b is provided 
such that a second stack of bills 147 may be placed in the input receptacle 102 behind a 
first group of bills 149, while the first group of bills 149 is being fed into the currency 
handling device 100. Thus, the two feeder paddles 142a and 142b may be alternated 
during processing in order to permit multiple stacks of currency bills to be loaded into the 
input receptacle 102. In such an embodiment, the operator would retract paddle 142a and 



CHICAGO 187433vl 47171-00344USP1 



17 

place a stack of bills into the input receptacle. Once inside the input receptacle, the 
operator would place the paddle 142a against the stack of bills so that the paddle 142a 
biases the stack of bills towards the pair of stripper wheels 140. The operator could then 
load a second stack of bills into the input receptacle 102 by retracting the second paddle 
142b and placing a stack of bills in the input receptacle between the paddles 142a and 
142b. The second paddle 142b urges the second stack of bills up against the backside of 
the first paddle 142a. The operator can then upwardly rotate the first paddle 142a thus 
combining the two stacks. The first paddle 142a is then retracted to the rear of the input 
receptacle and the process can be repeated. The two paddle input receptacle allows the 
operator to more easily continuously feed stacks of bills to the currency handling device 
100. In devices not having two feeder paddles, the operator is forced to awkwardly 
manipulate the two stacks of bills and the advance mechanism. Alternatively, the operator 
may wait for the stack of bills to be processed out of the input receptacle to add another 
stack; however, waiting to reload until each stack is processed adds to the total time to 
process a given amount of currency. 

Referring to FIG. 4, a portion of the transport mechanism 104 and diverters 130a- 
130d are illustrated. A substantial portion of the transport path of the currency handling 
device 100 positively grips the bills during transport fi-om the pair of stripping wheels 140 
through the point where bills are delivered to upper output receptacle 106a or are 
delivered to the stacker wheels 202 of output receptacles 106b-106h. The positive grip 
transport path of the currency handling device 100 is less costly and weighs less than the 
vacuum transport arrangements of other currency processing devices. 

The transport mechanism 104 is electronically geared causing all sections to move 
synchronously from the evaluation region 108 through the point where the bills are 
delivered to the output receptacles 106. Multiple small motors are used to drive the 
transport mechanism 104. Using multiple small, less costly motors is more efficient and 
less costly than a single large motor. Further, less space is consumed enabling the 
currency handling device 100 to be more compact. Electronically gearing the transport 
mechanism 104 enables a single encoder to monitor bill transportation within the currency 
handling system 100. The encoder is linked to the bill transport mechanism 104 and 
provides input to a processor to determine the timing of the operations of the currency 
handling device 100. In this manner, the processor is able to monitor the precise location 
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of the bills as they are transported through the currency handling device 100. This 
process is termed "flow control." Input from additional sensors 119 located along the 
transport mechanism 104 of the currency handling device 100 enables the processor to 
continually update the position of a bill within the device 100 to accommodate for bill 
slippage. When a bill leaves the evaluation region 108 the processor expects the bill to 
arrive at the divert er 130a corresponding to the first lower output receptacle 106c after a 
precise number of encoder counts. Specifically, the processor expects the bill to flow past 
each sensor 1 19 positioned along the transport mechanism 104 at a precise number of 
encoder counts. If the bill slips during transport but passes a sensor 119 later within an 
acceptable number of encoder counts the processor updates or "re-queues" the new bill 
position. The processor calculates a new figure for the time the bill is expected to pass 
the next sensor 119 and arrive at the first diverter 130a. The processor activates a the 
one of the deviators 130a- 13 Of to direct the bill into the appropriate corresponding lower 
output receptacle 106c-106h when the sensor 1 19 immediately preceding the diverted 130 
detects the passage of the bill to be directed into the appropriate lower output receptacle 
106c-106h. 

The currency handling device 100 also uses flow control to detect jams within the 
transport mechanism 104 of the device 100. When a bill does not reach a sensor 119 
within in the calculated number of encoder counts plus the maximum number of counts 
allowable for slippage, the processor suspends operation of the device 100 and informs 
the operator via the display/user-interface 122 that a jam has occurred. The processor 
also notifies the operator via the display/user-interface 122 of the location of the jam by 
indicating the last sensor 119 that the bill passed and generally the approximate location 
of the jam in the system. If the operator cannot easily remove the bill without damage, 
the operator can then electronically jog the transport path in the forward or reverse 
direction via the control unit 120 so that the jammed bill is dislodged and the operator can 
easily remove the bill from the transport path. The operator can then flush the system 
causing the transport mechanism 104 to deliver all of the bills currently within the 
transport path of the currency handling device 100 to one of the output receptacles 106. 
In an alternative embodiment, the user of the currency handling device 100 would have 
the option when flushing the system to first have the bills already within the escrow 
regions 1 16a-l 16f to be delivered to the respective lower storage cassettes 106c-106h so 
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that those bills may be included in the aggregate value data for the bills being processed. 
The bills remaining in the transport path 104 would then be delivered to a predetermined 
escrow region 116 where those bills could be removed and reprocessed by placing those 
bills in the input receptacle 102. 

Utilizing flow control to detect jams is more desirable than prior art currency 
evaluation machines which do not detect a jam until a sensor is actually physically 
blocked. The latter method of jam detection permits bills to pile up while waiting for a 
sensor to become blocked. Bill pile-up is problematic because it may physically halt the 
machine before the jam is detected and may cause physical damage to the bills and the 
machine. In order to remedy a jam in a prior art machine, the operator must first 
manually physically dislodge the jammed bills. The operator must then manually turn a 
hand crank which advances the transport path until all bills within the transport path are 
removed. Moreover, because the prior art devices permit multiple bills to pile up before a 
jam is detected, the integrity of the process is often ruined. In such a case, the entire 
stack of bills must be reprocessed. 

Referring back to FIG. 1 a, the illustrated embodiment of the currency handling 
device 100 includes a total of six lower output receptacles 106c-106h. More specifically, 
each of the lower output receptacles 106c-106h includes a first portion designated as an 
escrow compartment 1 16a-l 16f and a second portion designated as a storage cassette 
1 18a-l 18f Typically, bills are initially directed to the escrow compartments 116, and 
thereafter at specified times or upon the occurrence of specified events, which may be 
selected or programmed by an operator, bills are then fed to the storage cassettes 118. 
The storage cassettes are removable and replaceable, such that stacks of bills totaling a 
predetermined number of bills or a predetermined monetary value may be accumulated in 
a given storage cassette 1 18, whereupon the cassette may be removed and replaced with 
an empty storage cassette. In the illustrated embodiment, the number of lower output 
receptacles 106c-106h including escrow compartments 116 and storage cassettes 118 are 
six in number. In alternative embodiments, the currency handling device 100 may contain 
more or less than six lower output receptacles including escrow compartments and 
storage cassettes 118. In other alternative embodiments, modular lower output 
receptacles 106 can be implemented to add many more lower output receptacles to the 
currency handling system 1 00. Each modular unit may comprise two lower output 
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receptacles. In other alternative embodiments, several modular units may be added at one 
time to the currency handling device 100. 

A series of diverters 130a-I30f, which are a part of the transportation mechanism 
104, direct the bills to one of the lower output receptacles 106c-106h. When the diverters 
130 are in an upper position, the bills are directed to the adjacent lower output receptacle 
106. When the diverters 130 are in a lower position, the bills proceed in the direction of 
the next diverter 130. 

The vertical arrangement of the lower output receptacles 106c-106h is illustrated 
in FIG. 5. The escrow compartment 1 16 is positioned above the storage cassette 118. In 
addition to the escrow compartment 116 and the storage cassette 118, each of the lower 
output receptacles 106c-106h contains a plunger assembly 300. The plunger assembly 
300 is shown during its decent towards the storage cassette 118. 

Referring now to FIGS. 6 and 7, one of the escrow compartments 1 16 of the 
lower output receptacles 106c-106h is shown. The escrow compartment 116 contains a 
stacker wheel 202 to receive the bills 204 from the diverter 130. The stacker wheel 202 
stacks the bills 204 within the escrow compartment walls 206, 208 on top of a gate 210 
disposed between the escrow compartment 116 and the storage cassette 118. In an 
alternative embodiment, the escrow compartment 116 contains a pair of guides to aid in 
aligning the bills substantially directly on top of one another. The gate 210 is made up of 
two shutters: a first shutter 211 and a second shutter 212. The shutters 211,212 are 
hingedly connected enabling the shutters 211, 212 to rotate downward approximately 
ninety degrees to move the gate fi-om a first position (closed position) wherein the 
shutters 211,212 are substantially co-planer to a second position (open position) wherein 
the shutters 211,212 are substantially parallel. Below the gate 210 is the storage cassette 
118 (not shown in FIGS. 6 and 7). 

FIG. 8 illustrates the positioning of the paddle 302 when transferring a stack of 
bills from the escrow compartment 1 16 to the storage cassette 118. When the paddle 
descends upon the stack of bills 204 it causes shutters 21 1, 212 to quickly rotate in the 
directions referred to by arrows B and C, respectively; thus, "snapping" open the gate 
210. The quick rotation of the shutters 211,212 insures that the bills fall into the storage 
cassette 1 1 8 in a substantially stacked position. According to one embodiment, the 
paddle is programmed to descend after a predetermined number of bills 204 are stacked 
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upon the gate 210. According to other embodiments, the operator can instruct the paddle 
302 via the control unit 120 to descend upon the bills 204 stacked upon the gate 210. 

Referring now to FIG. 9, the plunger assembly 300 for selectively transferring the 
bills 204 from an escrow compartment 1 16 to a corresponding storage cassette 118 and 
the gate 210 are illustrated in more detail. One such plunger assembly 300 is provided for 
each of the six lower output receptacles 106c-106h of the currency handling device 100. 
The plunger assembly 300 comprises a paddle 302, a base 304, and two side arms 306, 
308. Each of the shutters 211,212 comprising the gate 210 extends inwardly from 
corresponding parallel bars 214, 215. The bars 214, 215 are mounted for pivoting the 
shutters between the closed position and the open position. Levers 216, 217 are coupled 
to the parallel bars 214, 215 respectively, to control the rotation of the bars 214, 215 and 
hence of the shutters 21 1, 212. Extension springs 218, 219 (shown in FIG. 8) tend to 
maintain the position of the levers 216, 217 both in the closed and open positions. The 
shutters 211,212 have an integral tongue 213a and groove 213b arrangement which 
prevents any bills which are stacked upon the gate 210 from slipping between the shutters 
211, 212. 

The base 304 travels along a vertical shaft 311 with which it is slidably engaged. 
The base 304 may include linear bearings (not shown) to facilitate its movement along the 
vertical shaft 311. The plunger assembly 300 may also include a vertical guiding member 
312 (see FIG. 11) with which the base 304 is also slidably engaged. The vertical guiding 
member 312 maintains the alignment of the plunger assembly 300 by preventing the 
plunger assembly 300 from twisting laterally about the vertical shaft 311 when the paddle 
302 forces the bills 204 stacked in the escrow area 116 down into a storage cassette 118. 

Referring also to FIG. 10, the paddle 302 extends laterally from the base 304. The 
paddle 302 is secured to a support 314 extending from the base 304. A pair of side arms 
306, 308 are hingedly connected to the base. Each of the side arms 306, 308 protrude 
from the sides of the base 304. Rollers 3 16, 3 1 8 are attached to the side arms 306, 308, 
respectively, and are free rolling. Springs 313a, 313b are attached to the side arms 306, 
308, respectively, to bias the side arms 306, 308 outward from the base 304. In the 
illustrated embodiment, the spring 313a, 313b are compression springs. 

The paddle 302 contains a first pair of slots 324 to allow the paddle to clear the 
stacker wheel 202 when descending into and ascending out of the cassette 118. The first 
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pair of slots 324 also enables the paddle 302 to clear the first pair of retaining tabs 350 
within the storage cassette (see FIG. 14). Similarly, paddle 302 contains a second pair of 
slots 326 to enable the paddle 302 to clear the second pair of retaining tabs 350 within the 
storage cassette 118 (see FIG. 14). 

Referring now to FIG. 1 1 , which illustrates a rear view of one of the lower output 
receptacles 106c-106h, the plunger 300 is bidirectionally driven by way of a belt 328 
coupled to an electric motor 330. A clamp 332 engages the belt 328 into a channel 334 in 
the base 304 of the plunger assembly 300. In the embodiment illustrated in FIG. 1 1, two 
plunger assembUes 300 are driven by a single electric motor 330. In one embodiment of 
the currency handling device, the belt 328 is a timing belt. In other alternative 
embodiments, each plunger assembly 300 can be driven by a single electric motor 330. In 
still other alternative embodiments, there can be any combination of motors 330 to 
plunger assemblies 300. 

FIGS. 12 and 13 illustrate the interaction between the side arms 306, 308 and the 
levers 216, 217 when the paddle assembly 300 is descending towards and ascending away 
from the storage cassette 118, respectively. Initially, before descending towards the 
cassette, the shutters are in a first (closed) position. In the illustrated embodiment, it is 
the force imparted by the paddle 302 which opens the gate 210 when the paddle descends 
towards the storage cassette 118. When the paddle is ascending away fi-om the storage 
cassette 1 19, it is the rollers 316, 318 coupled to the side arms 306, 308 which engage the 
levers 216, 217 that close the gate 210. The levers 216, 217 shown in FIG. 12 are 
positioned in the open position. When descending towards the storage cassette 118, the 
rollers 316, 3 18 contact the levers 216, 217 and roll around the levers 216, 217 leaving 
the shutters in the open position. The side arms 306, 308 are hinged in a manner which 
allows the side arms 306, 308 to rotate inward towards the base 304 as the rollers 316, 
318 engage the levers 216, 217. FIG. 13 illustrates the levers in the second position 
wherein the gate 210 is closed. When the paddle ascends out of the storage cassette, the 
side arms 306, 308 are biased away from the base 304. The rollers 3 16, 3 18 engage the 
levers 216, 217 causing the levers to rotate upward to the first position thus closing the 
gate. 

FIGS. 14, 15, and 16 illustrate the components of the storage cassettes 118. 
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The bills 204 are stored within the cassette housing 348 which has a base 349. Each 
storage cassette 118 contains two pairs of retaining tabs 350 positioned adjacent to the 
interior walls 351, 352 of the storage cassette. The lower surface 354 of each tab 350 is 
substantially planar. The tabs 350 are hingedly connected to the storage cassette 118 
enabling the tabs 350 to downwardly rotate from a horizontal position, substantially 
perpendicular with the side interior walls 351, 352 of the cassette 1 18, to a vertical 
position, substantially parallel to the interior walls 351, 352 of the cassette 118. The tabs 
350 are coupled to springs (not shown) to maintain the tabs in the horizontal position. 

The storage cassette 118 contains a slidable platform 356 which is biased upward. 
During operation of the currency handling system 100, the platform 356 receives stacks of 
bills from the escrow compartment 116. The floor 356 is attached to a base 358 which is 
slidably mounted to a vertical support member 360. The base 358 is spring-loaded so that 
it is biased upward and in turn biases the platform 356 upward. The storage cassettes 118 
are designed to be interchangeable so that once fiill, a storage cassette can be easily 
removed from the currency handling device 1 00 and replaced with an empty storage 
cassette 1 18. In the illustrated embodiment, the storage cassette 1 18 is equipped with a 
handle 357 in order to expedite removal and/or replacement of the storage cassettes 118. 
Also in the illustrated embodiment, the storage cassette 118 has a door 359 which enables 
an operator to remove bills from the storage cassette 118 

The storage cassettes 118 are dimensioned to accommodate documents of varying 
sizes. In the illustrated embodiment, the storage cassette 118 has a height, H2, of 
approximately 15.38 inches (39 cm), a depth, D2, of approximately 9 inches (22.9 cm), 
and a width, W2, of approximately 5.66 inches (14.4 cm). The storage cassette 118 
illustrated in FIG. 15 has stand-offs 362 to set interior wall 352 off a fixed distance from 
in the interior wall 353 of the cassette housing 348. The interior walls 35 1, 352 aid in 
aligning the bills in a stack within the storage cassettes. The embodiment of the storage 
cassette 118 illustrate in FIG. 15 is sized to accommodate United States currency 
documents. To properly accommodate United States currency documents, the interior 
width of the storage cassette, W3, is approximately 2.88 inches. FIGS. 17a and 17b also 
illustrate an embodiment of the storage cassette 118 sized to accommodate U.S. currency 
documents which have a width of approximately 2.5 inches (approximately 6.5 cm) and a 
length of approximately 6 inches (approximately 15.5 cm). In alternative embodiments, 
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the length of the stand-ofFs 362 can be varied to accommodate documents of varying 
sizes. For example, the embodiment disclosed in FIGS. 18a and 18b has an interior width, 
W3 of approximately 4.12 inches (104.6 cm) and is sized to accommodate the largest 
international currency, the French 500 Franc note, which has width of approximately 3.82 
inches (9.7 cm) and a length of approximately 7. 17 inches (18.2 cm). In order to 
accommodate large documents and increase the interior width, W3, of the storage cassette 
118, the lengths of stand-ofFs 362, illustrated in FIG. 16b, are shortened. 

Beginning with FIG, 7, the operation of one of the lower output receptacles 106c- 
106h will be described. Pursuant to a mode of operation, the bills 204 are directed by one 
of the diverters 130 into the escrow compartment 1 16 of the lower output receptacle. 
The stacker wheel 202 within escrow compartment 116 receives the bills 204 from the 
diverter 130. The stacker wheel 202 stacks the bills 204 on top of the gate 210, Pursuant 
to a preprogrammed mode of operation, once a predetermined number of bills 204 are 
stacked in the escrow compartment 116, the control unit 120 instructs the currency 
handling device 100 to suspend processing currency bills and the paddle 302 then 
descends from its home position above the escrow compartment 116 to transfer the bills 
204 into the storage cassette 118. Once the bills 204 have been deposited in the storage 
cassette 118 the currency handling device resumes operation until an escrow compartment 
is full or all the bills within the input receptacle 102 have been processed. 

Referring now to FIGS. 8 and 9 the plunger assembly 300 downwardly travels 
placing the paddle 302 onto of the stack of bills 204. Upon making contact with the bills 
204 the paddle 302 continues to travel downward. As the paddle 302 continues its 
descent, the paddle 302 forces the gate 210 to snap open. The paddle 302 imparts a force 
to the bills 204 that is transferred to the to the shutters 211, 212 causing the shutters 211, 
212 to rotate from the closed position to the open position. The rotation of the shutters 
21 1, 212 is indicated by the arrows B and C, respectively. Once the paddle 302 imparts 
the amount of force necessary to rotate levers 216, 217, the extension springs 218, 219 
quickly rotate the shutters 211, 212 downward, thus "snapping" the gate 210 open. The 
downward rotation of the shutters 211,212 causes each of the corresponding parallel bars 
214, 215 to pivot which in turn rotates the levers 216, 217. The extension springs 218, 
219 maintain the shutters 21 1, 212 in the open position allowing the paddle 302 to 
descend into the storage cassette 118. The hingedly connected side arms 306, 308 retract 
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as the rollers 316, 318 to roll around the levers 216, 217 while the plunger assembly 300 
is traveling downward into the cassette 118. 

Referring now to FIG. 1 5, once the gate 210 is opened, the bills 204 fall a short 
distance onto the platform 356 of the storage cassette 1 18 or onto a stack of bills 204 
already deposited on the platform 356. The paddle 302 continues its downward motion 
towards the storage cassette 1 18 to ensure that the bills 204 are transferred to the cassette 
118. Initially, some bills 204 may be spaced apart from the platform 356 or the other bills 
204 within the storage cassette by retaining tabs 350. As the plunger assembly 300 
continues to descend downward into the cassette, the paddle 302 continues to urge the 
stack of bills 204 downward causing the retaining tabs 350 to rotate downward. The bills 
204 are pushed past retaining tabs 350 and onto the platform 356. 

Once the plunger assembly 300 has descended into the cassette 118 a distance 
suflBcient for the paddle 302 to clear the retaining tabs 350 allowing the retaining tabs 350 
to rotate upward, the plunger assembly initiates its ascent out of the storage cassette 118. 
The platform 356 urges the bills 204 upward against the underside of the paddle 302. The 
paddle 302 is equipped with two pairs of slots 324, 326 (FIG. 9) to enable the paddle to 
clear the pairs of retaining tabs 350. When the paddle 302 ascends past the pairs of 
retaining tabs 350 the bills 204 are pressed against the lower surfaces 354 of the pairs of 
retaining tabs 350 by the platform 356. 

Referring now to FIG. 13, when the plunger assembly 300 is traveling upward out 
of the cassette 118, the rollers 3 16, 3 1 8 on the side arms 306, 308 engage the respective 
levers 216, 217 and move the respective levers 216, 217 from the second (open) position 
to the first (closed) position to move the gate 210 from the open position to the closed 
position as the paddle 302 ascends into the escrow compartment 116 after depositing the 
bills 204 in the storage cassette 118. The paddle 302 is mounted on the base 304 above 
the rollers 3 16, 3 18 on the side arms 306, 308 so that the paddle 302 clears the gate 210 
before the gate 210 is moved to the closed position. 

In alternative embodiments of the currency handling device 100, the output 
receptacles 106 can be sized to accommodate documents of varying sizes such as various 
international currencies, stock certificates, postage stamps, store coupons, etc. 
Specifically, to accommodate documents of different widths, the width of the escrow 
compartment 116, the gate 210, and the storage cassette 118 would need to be increased 
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or decreased as appropriate. The document evaluation device 100 is sized to 
accommodate storage cassettes 118 and gates 210 of different widths. The entire 
transport mechanism 104 of the currency handling device 100 is dimensioned to 
accommodate the largest currency bills internationally. Accordingly, the document 
handling device 100 can be used to process the currency or documents of varying sizes. 

In various alternative embodiments, the currency handling device 100 is 
dimensioned to process a stack of different sized currencies at the same time. For 
example, one application may require the processing of United States dollars (2 .5 inches x 
6 inches, 6.5 cm x 15.5 cm) and French currency (as large as 7.17 inches x 3.82 inches, 
18.2 cm X 9.7 cm). The application may simply require the segregation of the United 
States currency from the French currency wherein the currency handling device 100 
delivers United States currency to the first lower output receptacle 106c and the French 
currency to the second output receptacle 106d. In another alternative embodiment, the 
currency handling device 100 processes a mixed stack of U.S. ten and twenty dollar bills 
and French one hundred and two hundred Franc notes wherein the currency documents 
are denominated, counted, and authenticated. In that alternative embodiment, the U.S. 
ten and twenty dollar bills are delivered to the first 106c and second 106d lower output 
receptacles, respectively, and the French one hundred and two hundred Franc notes are 
delivered to the third 106e and fourth 106f lower output receptacle, respectively. In other 
alternative embodiments, the currency handling device 100 denominates, counts, and 
authenticates six different types of currency wherein, for example, Canadian currency is 
delivered to the first lower output receptacle 106c, United States currency is delivered to 
the second output receptacle 106d, Japanese currency is delivered to the third lower 
output receptacle 1 06e, British currency is delivered to the fourth lower output receptacle 
106f, French currency is delivered to the fifth lower output receptacle 106g, and German 
currency is delivered to the sixth lower output receptacle 106h. In another embodiment, 
no call bills or other denominations of currency, such as Mexican currency for example, 
may be directed to the second upper output receptacle 106b. In another embodiment, 
suspect bills are delivered to the first upper output receptacle 106a. 

In other alternative embodiments of the currency handling device 100, the user can 
vary the type of documents delivered to the output receptacles 106. For example, in one 
alternative embodiment an operator can direct, via the control unit 120, that a stack of 
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one, five, ten, twenty, fifty, and one-hundred United States dollar bills be denominated, 
counted, authenticated, and directed into lower output receptacles 106c-106h, 
respectively. In still another alternative embodiment, the currency handling device 100 is 
also instructed to deliver other bills, such as a United States two dollar bill or currency 
documents fi-om other countries that have been mixed into the stack of bills, to the second 
upper output receptacle 106b. In still another alternative embodiment, the currency 
handling device 100 is also instructed to count the number and aggregate value of all the 
currency bills processed and the number and aggregate value of each individual 
denomination of currency bills processed. These values can be communicated to the user 
via the display/user-interface 122 of the currency handling device 100. In still another 
alternative embodiment, no call bills and bills that are stacked upon one another are 
directed to the second upper output receptacle 106b. In still another alternative 
embodiment, the operator can direct that all documents failing an authentication test be 
delivered to the first upper output receptacle 106a. In another alternative embodiment, 
the operator instructs the currency handling device 100 to deliver no call bills, suspect 
bills, stacked bills, etc. to one of the lower output receptacles 106c-106h. The currency 
handling device 100 which has eight output receptacles 106a-106h provides a great deal 
of flexibility to the user. And in other alternative embodiments of the currency handling 
device 100, numerous different combinations for processing documents are available. 

According to one embodiment, the various operations of the currency handling 
device 100 are controlled by processors disposed on a number of printed circuit boards 
("PCBs") such as ten PCBs located throughout the device 100. In one embodiment of the 
present invention, the processors are Motorola processors, model number 86HC16, 
manufactured by Motorola, Inc. of Schaumburg, Illinois. Each of the processors are 
linked to a central controller via a general purpose communications controller disposed on 
each PCB. In one embodiment of the present invention the communications controller is 
an ARCNET communications controller, model COM20020, manufactured by Standard 
Microsystems Corporation of Hauppauge, New York. The communications controller 
enables the central controller to quickly and efficiently communicate with the various 
components linked to the PCBs. 

According to one embodiment, two PCBs, a "motor board" and a "sensor board," 
are associated with each pair of lower output receptacles 106c-106h. The first two lower 
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output receptacles 106c, 106d, the second two lower output receptacles 106e, 106f, and 
the last two lower output receptacles 106g, 106h are paired together. Each of the lower 
output receptacles 106 contain sensors which track the movement of the bills into the 
lower output receptacles 106c-106h, detect whether each storage cassette 1 18a-l ISe is 
positioned within the currency handling device 100, detect whether the doors 359 of the 
storage cassettes 118 are opened or closed, and whether the cassettes 118 are full. These 
aforementioned sensors associated with each pair of the lower output receptacles are tied 
into a sensor board which is linked to the central controller. The operation of the plunger 
assembly 300, the stacker wheels 202, the portion of transportation mechanism 104 
disposed above the lower output receptacles 1 16c-l 16h, and the diverters 130 are 
controlled by processors disposed on the motor board associated with each pair of lower 
output receptacles 106c-106h. Those sensors 130 which track the movement of bills 
along the transportation mechanism 104 that are disposed directly above the lower output 
receptacles 106c-106h are also tied into the respective motor boards. 

One of the four remaining PCBs is associated with the operation of the one or two 
stacker wheels 127 associated with the upper output receptacles 106a, 106b, the stripping 
wheels 140, the primary drive motor of the evaluation region 108, a diverter which direct 
bills to the two upper output receptacles 106a, 106b, and the diverter which then directs 
bills between the two upper output receptacles 106a, 106b. The remaining three PCBs 
are associated with the operation of the transport mechanism 104 and a diverter which 
directs bills from the transport path to the bill facing mechanism 110. The plurality of 
sensors 130 disposed along the transport mechanism 104, used to track the movement of 
bills along the transport mechanism 104, also tied into these three remaining PCBs. 

Referring now to FIGS. 19-22, a two belt bill facing mechanism 400 is illustrated. 
The two belt bill facing mechanism 400 is an alternative embodiment of the bill facing 
mechanism 1 10 referred to in FIGS, la and lb and in the above related discussion. The 
two belt bill facing mechanism 400 can be used in conjunction with the currency handling 
device 100 shown in FIGS, la and lb to rotate the face orientation of a bill 401 
approximately 180°. For example, if a U.S. bill, for example, is initially presented with 
the surface bearing a portrait of a president facing down, it may be directed to the two 
belt bill facing mechanism 400, whereupon it will be rotated 180® so that the bill surface 
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with the portrait faces up. The decision may be taken to send a bill 401 to the facing 
nlechanism 400 when the selected mode of operation or other operator instructions call 
for maintaining a given face orientation of bills as they are processed by the currency 
handling device 100. For example, it may be desirable in certain circumstances for all of 
the bills ultimately delivered to the lower output receptacles 106c-106h to have the same 
face orientation. In such embodiments of the currency handling device 100, the bill 
evaluation region 108 is capable of determining the face orientation of a bill, such that a 
bill not having the desired face orientation can first be directed to the two belt bill facing 
mechanism 400 before being delivered to the appropriate lower output receptacle 106c- 
106h. 

The two belt bill facing mechanism 400 ("facing mechanism") includes a first belt 
402 and a second belt 404. Each of the first and the second belts 402, 404 forms a 
continuous loop. The belts 402, 404 are disposed adjacent to each other such that the 
opposing surfaces of each belt 402, 404 forms a bill facing transport path 406. The belts 
402, 404 are twisted together so that an inlet 408 of the transport path 406 is rotated 
approximately 180° with respect to an outlet 410 of the transport path 406. 

The first and second belts 402, 404 are each wrapped around two rollers. The 
first belt 402 is positioned around a first roller 412 disposed adjacent the inlet 408 and a 
second roller 414 disposed adjacent the outlet 410. The second belt 404 is positioned 
around a third roller 416 disposed adjacent the inlet 408 and a fourth roller 418 disposed 
adjacent the outlet 410. As illustrated in FIG. 19, the first and second rollers 412,414, 
associated with the first belt, are positioned such that the first roller 412 is the "top" roller 
at the inlet 408 and the second roller 414 is the "bottom" roller at the outlet 410. The 
third and forth rollers 416,418, associated with the second belt, are positioned such that 
the third roller 416 is the "bottom" roller at the inlet 408 and the forth roller 418 is the 
"top" roller at the outlet 410, This arrangement allows the for the "twisted" bill facing 
mechanism transport path 406. Starting from the inlet 408, a first end 402a of the first 
belt 402 is placed around the first roller 412 which is disposed above the third roller 416 
around which a first end 404a of the second belt 404 is placed. Viewing FIG. 19 from 
right to left, the first and the second belts 402, 404 are together twisted 180° out of the 
page. The second end 404b of the second belt 404 is now disposed above the second end 
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402b of the first belt 402. The second end 404b of the second belt 404 is positioned 
around the forth roller 418 and the second end 402b of the first belt 402 is positioned 
around the third roller 414. Between the inlet 408 and the outlet 410, that is between the 
rollers, there is no structure supporting the portions of the first or the second belts 402, 
404 which define the bill transport path 406. The rollers are connected to shafts 419 
about which the rollers rotates. In one embodiment of the two belt bill facing mechanism, 
the rollers 414, 418 are driven rollers and the rollers 412, 416 are passive rollers. In such 
an embodiment, a motor (not shovm) is coupled to the shafts 419 associated with driven 
rollers 414, 418. 

Two belt guides 420 (FIGS. 19 and 20) are used to guide the portion of the belts 
not defining the transport path 406 or the return portion 422 of the belts away fi*om the 
transport path. The return portion 422 of the belts 402, 404 is drawn away fi*om the 
transport path 406 to insure that the return portion 422 does not contact a bill 401 
traveling along the transport path 406 causing the bill 401 to become skewed relative to 
the transport path 406. Each belt guide 420 is attached to a structure 424 which is fixed 
to the currency handling device 100. In FIGS. 19 and 20, only the first belt guide 420 is 
clearly illustrated. In the illustrated embodiment, each belt guide 420 includes one vertical 
roller and two horizontal rollers 426. The vertical roller associated with the second belt 
guide 420 is labeled with reference number 427. The interior of each belt 402, 404 travels 
against the vertical roller. Any vertical movement of the return portion 422 of the belt is 
constrained by the two horizontal rollers 426 along which the edges 428, 429 of the belts 
402, 404 travel. In an alternative embodiment, the belt guide 420 only contains one 
horizontal roller 426 to limit the vertical movement of the return portions of the belts. 

In the embodiment illustrated in FIG. 20, the two belt bill facing mechanism 
contains belt end guides 440. The belt end guides 440 are used to maintain the position of 
belts 402, 404 on rollers 412, 416. The belt guides limit any horizontal movement of the 
belts 402, 404 at their first ends 402a, 404b. In another embodiment of the two, belt bill 
facing mechanism two more belt end guides are used to limit any horizontal of the belts 
402, 404 at the second ends 402b, 404b. The belt end guides 440 consists of a structure 
442 and two rollers 444. Because the belt guides 420 pull the return portion 422 away 
fi-om the transport path 406, the belt guide rollers 444 maintain the belt ends on the rollers 
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412, 414, 416, 418 and prohibit any movement of the belts 402, 404 off of the rollers 412, 
414,416,418. 

The bill facing mechanism 400 also contains four guides 431, 432,433, 434 
disposed along the bill transport path 406. Each of these guides are also fixed to the 
structures 424. The guides 431-434 are made out of a rigid material. A bill is 
transported through the bill facing mechanism (as well as the through the transport 
mechanism 104 of currency handling device 100) with the leading edge of the bill being 
the long or wide edge of the bill 401 . The width of the bill 401 is greater than the width 
of the first and the second belts 402, 404 causing a significant portion of the bill 401 to 
overhang each edge of the belts 402, 404. The fijnction of the guides is to provide 
support to those portions of the bill 401 which overhang the belts 402, 404. Because of 
the high processing rate at which the currency handling device 100 operates, a significant 
angular velocity is imparted to a bill directed through the facing mechanism. In alternative 
embodiments of the currency handling device 100, bills are processed at speeds in excess 
of 1200 bills per minute. The differences in air pressures acting on the front and the back 
surfaces areas of the bill 401 can cause the bill 401 to fold or be forced such that the bill is 
no longer being transported in a substantially flat manner. This situation can occur more 
readily when the bill stiflftiess is degraded due to bill wear resulting fi-om heavy usage. 
Additionally, bills are often folded in a variety of manners which may cause a bill to be 
biased in a certain direction such that the bill will not lie flat under its own weight. It is 
preferable for the bill 401 to be transported through the bill facing mechanism 400 (and 
the currency handling device 100) in a substantially flat manner. If the bill 401 is not 
substantially flat when traveling from the outlet 410 of the bill facing mechanism 400 back 
into the bill transport mechanism 104 there is a possibility that the bill may become 
skewed at the interface between the outlet 410 and the transport mechanism 104 because 
the transport mechanism 104 may not "catch" the entire leading edge of the bill. 

In operation, a bill 401, shown in position E, enters the inlet 408 of the bill facing 
mechanism 400 and is transported along the bill facing transport path 406 in a direction 
fi-om right to left indicated by arrow D. The bill 401 adjacent to the outlet 410 is shown 
in position F which is a 180** rotation from position E. Referring to the bill 401 in 
position E, the bill 401 has narrow edges 450, 451 and surfaces 452, 453. The first and 
second belts 402, 404, a portion of which define the transport path 406, are twisted 
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causing the bill 401 to rotate in manner such that the (near) edge 450 of the bill 401 drops 
into the page and the (far) edge 45 1 of the bill 401 rotates up and out of the page. As the 
bill 401 travels through the bill transport path 406, the surface 452 towards the (near) 
edge 450 of the bill 401 is guided by the first guide 43 1 . The surface 453 towards the 
(far) edge 451 of the bill 401 is supported by the second guide 432. The guides 43 1, 432 
support their respective surfaces of the bill 401 until the bill 401 is substantially in a 
vertical position. As the bill continues to travel towards the outlet 410 the edge 451 (now 
at the top of the page) continues to rotate out of the page while the edge 450 (now at the 
bottom of the page) rotates into the page. Continuing, the surface 453 towards the edge 
451 is being guided by the guide 433. The surface 452 towards edge 450 is being guided 
by the guide 434. When the bill arrives at the outlet 410, the orientation of the bill has 
been rotated 180°. The bill then merges into the transport mechanism 104 of the currency 
handling device 104. 

In another alternative embodiment, the currency handling device 1 00 operates in a 
stacking-for- strapping mode wherein pursuant to a user's input or selection of a 
preprogrammed mode of operation, currency bills are stacked in a manner so that smaller 
stacks of bills within a larger stack of bills are readily identifiable. Typically, in the 
handling of bulk currency, after the currency bills have been analyzed, denominated, 
authenticated, counted, and/or otherwise processed, the currency bills are strapped. Bill 
strapping is a process whereby a stack of a specific number of bills of a single 
denomination are secured together such as with a paper strap. For example, one dollar 
bills are segregated into stacks of one-hundred one dollar bills and then bound with a 
paper strap. Strapping facilitates the handling of bulk currency allowing the strapped 
stacks of bills to be counted rather than the individual currency bills. 

When operating pursuant to a stacking-for-strapping mode, the currency handling 
device 100 stacks currency bills in the lower output receptacles 106c-106h in a manner so 
that smaller batches of currency bills are readily identifiable such as by alternating the face 
orientation of the smaller batches of bills within the stack. Put another way, as illustrated 
in FIG. 23, every other smaller stack 550 of bills comprising the larger stack 552 of bills is 
either orientated with the surface of the bill bearing the portrait of the president face-up or 
face-down. This arrangement allows a user of the currency handling device 100 to 
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quickly segregate the smaller stacks 550 from the larger stack 552 of bills for strapping 
purposes after the user removes the larger stack 552 of bills from the storage cassette 
1 18a-f associated with a corresponding lower output receptacle 106c-h. For example, a 
user desiring to "strap" U.S. $20 bills would instruct the currency handling device 
accordingly, so that the face-orientation of every batch of one-hundred $20 bills would 
alternate. 

A bill turnover mechanism, such as for example, either the two belt bill facing 
mechanism 400, illustrated in FIGS. 19-22, or the bill facing mechanism 1 10, referred to 
in FIGS, la and lb, can be incorporated into the currency handing device 100 to vary the 
face orientation of the bills pursuant to a stacking-for-strapping mode so that the 
individual currency bills vsdthin each smaller stack 550 of currency bills has a common face 
orientation. Alternatively, in other embodiments of the present invention, other turnover 
mechanisms can be used. 

The total number of bills per smaller stack 550 of currency bills is referred to as a 
"limit." The "limit" is a predetermined number which is either defined by the user of the 
currency handling system 100 or is defined by a mode of operation. In one embodiment, 
the user defines via the user interface 122 that the Hmit is, for example, fifl:y currency bills. 
Accordingly, the face orientation of every fifty currency bills is alternated. In another 
alternative embodiment, a user selects via the user interface 122 a "$20 stacking-for- 
strapping mode" wherein, for example, the limit is predefined at one hundred $20 bills. 
While any number of bills can be included in a strap of currency bills, U.S. currency bills 
are traditionally strapped in one-hundred bill stacks. 

Referring also to FIG. 24, the steps performed in a stacking-for-strapping mode of 
operation will be described in detail. For purposes of this example, the stack of bills 
consists of U.S. $20 bills arranged in both face orientations. Initially at steps 502, 504, 
and 506, the limit is defined, the bill count is set to zero, and the target orientation is 
defined, respectively. The target face orientation is the face orientation which the first 
smaller stack of bills are to have when stacked in a particular output receptacle 106c-106h 
such as output receptacle 106f The target orientation, either face-up or face-down, can 
be predetermined pursuant to a mode of operation or be input by a user at step 506. In an 
alternative embodiment of the currency handling device 100, the target orientation can be 
defined as the orientation of the first currency bill transported through the evaluation 
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region 108 or the first currency bill of a given denomination transported through the 
evaluation region 108. The initial target orientation dictates the orientation of the first 
smaller currency bill stack 550 stacked on the platform 356 of a particular storage 
cassette 1 1 8a-f Accordingly, the initial target orientation of the stacking-for-strapping 
mode which resulted in the stack of currency bills illustrated in FIG. 23 was face-up. 

Upon the commencement of the operation of the currency handling device 100, 
the bills are transported one at a time through the evaluation region 108 to one of the 
output receptacles 106c-h. At step 508, while being transported through the evaluation 
region 108, the face orientation of each of the bills is determined. The face orientation of 
the bill currently being evaluated is compared to the target orientation at 510. If the 
orientation of the currency bill currently being evaluated matches the target orientation, 
the face orientation of the bill is maintained at step 512 and the bill is transported to a 
particular one of the output receptacles 106c-h at step 514. If the orientation of the 
currency bill currently being evaluated fails to match the target orientation, the bill is first 
transported to the bill facing mechanism 400 at step 516, where the face orientation of the 
bill is reversed as the bill is rotated 180^*. The properly faced bill is then transported to 
and stacked in a particular one of the output receptacles 106c-h at step 514. As each bill 
is transported to the output receptacle 106c-106h, at step 516, a bill counter increases by 
one until the number of bills transported to the particular output receptacle 106c-h having 
a common face orientation is equivalent to the strap limit. The strap limit is compared to 
the bill count at step 518. When the bill count is equivalent to the strap limit, the target 
face orientation is redefined to be the other of the two face orientations - face-up or face- 
down - at step 520. The bill count is then reset to zero at step 522. The currency 
evaluation device continues to operate in this manner until the entire batch of currency 
bills is processed. 

The foregoing is one example of the steps performed in processing currency bills 
with the currency handling device 100 pursuant to a stacking mode of operation. In 
alternative embodiments, the sequence in which the steps are performed can be rearranged 
in a variety of other orders or combined. For example, in an alternative embodiment, the 
steps Define The Limit 502, Set Bill Count To Zero 504, and Define The Target 
Orientation 506 can be combined in a preprogrammed stacking-for-strapping mode of 
operation which the user simply selects from the user interface 122. For example, a "$50 
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stacking-for-strapping" mode of operation may be selected by the user, via the user 
interface 122, wherein the limit is predefined at one-hundred bills, the bill count is set to 
zero, and the initial target orientation is defined as face-down. 

In alternative embodiments of the present invention, the currency bills can be 
processed into the lower output receptacles 106c-h in a variety of manners. For example, 
in one embodiment, bills are processed into the escrow region 116 until the escrow region 
1 16 is full. At that time, the plunger assembly 300 transfers the bills from the escrow 
region 1 16 to the corresponding storage cassette 118. The currency handling device 100 
operates in this manner until all of the bills have been processed into the storage 
cassette(s) 118. If, after all of the bills have been processed, a smaller stack of bills has 
been delivered to a storage cassette 118 containing a number of bills which is less than the 
strap limit, the currency handling device 100 can notify the user via the user interface 122. 
In still another alternative embodiment, after a number of bills equivalent to the strap limit 
are processed into the escrow region 116, the plunger assembly 300 transfers the bills to 
the storage cassette 300. In this embodiment of a stacking-for-strapping mode of 
operation, all of the smaller stacks of bills in the storage cassette comprise a number of 
bills equivalent to the strap limit. A stack of bill comprising a number of currency bill less 
then the limit remains in the escrow region until either the stack is removed by the 
operator of the currency handling device 100 or until the stack is supplemented with bills 
from an additional batch of currency processed by the currency handling device. 

After the entire batch of currency bills is processed into the lower output 
receptacles 106c-h pursuant to a stacking-for-strapping mode of operation, a user of the 
currency handing device 100 removes the stacks of bills from each storage cassette 1 18a-f 
associated with corresponding lower output receptacles 106c-h. Because the smaller 
stacks of bills within each of the larger stacks of bills removed from the storage cassettes 
1 18a-f are arranged with alternating face orientations, the user can quickly segregate the 
smaller stacks from the larger stacks and bind each of the smaller stacks with a strap. 

In an alternative embodiment of the present invention, larger stacks of bills 
comprising smaller stacks of bills having alternative face orientations, such as illustrated in 
FIG. 23, can be formed in the lower output receptacles 106c-h without using the bill 
facing mechanism. In such an embodiment, face-up bills are transported to a "target" 
lower output receptacle and face-down bills are transported to another target lower 
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output receptacle until the limit is reached in both lower output receptacles. The target 
receptacles 106 are then switched and the process is repeated. For example, bills of a 
given denomination having a face-up orientation are routed to the first lower output 
receptacle 106c and bills of the same denomination having a face-down orientation are 
routed to the second lower output receptacle 106d. Face-up and face-down bills continue 
to be processed into the first and second lower output receptacles 1 06c, 1 06d, 
respectively, until a number of bills equivalent to the limit have been processed into the 
first and second lower output receptacles 106c, 106d. At that time, the face-up bills are 
then routed to the second lower output receptacle 106d and the face-down bills are 
routed to the first lower output receptacle 106c. Bills continue to be processed in this 
manner until the limit is again reached in both the first and second lower output 
receptacles 106c, 106d at which time the target lower output receptacles 106 of the face- 
up and face-down bills are again switched. The process continues as described until the 
entire batch of currency is processed and each of the lower output receptacles 106c, 106d 
contain larger stacks of bills comprising smaller stacks having alternating face 
orientations. Obviously, the limit will be reached in one of the two lower output 
receptacles 106c, 106d before the other of the two lower output receptacles 106c, 106d. 
Accordingly, the excess bills are off-sorted or, alternatively, a similar method is 
performed in the adjacent lower output receptacles 106e, 106f For example, when the 
limit is first reached with respect to face-up bills directed to the first lower output 
receptacle 106c, those face-up bills are then routed to the third lower output receptacle 
106e while face-down bills continue to be directed to the second lower output receptacles 
106d. Should the limit be reached in the third lower output receptacle 106e before the 
second lower output receptacle 106d, the face-up bills can then be directed to the next 
lower output receptacle 106f When the limit in the second output receptacle 106d is 
eventually reached, the target lower output receptacles 106c, 106d of the face-up and 
face-down bills can be switched as described. While the above example was discussed in 
conjunction with the processing of only one denomination of currency bills, in other 
alternative embodiments more than one denomination of currency bills can be processed 
in a similar manner. 

In still other alternative embodiments of the present invention, smaller stacks of 
bills can be distinguished, for strapping purposes, from larger stacks of bills processed 
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into lower output receptacles in a variety of other manners without alternating the face 
orientation of consecutive smaller stacks of bills. In one alternative embodiment, dividers 
such as sheets of paper are injected into the flow of currency bills so that the sheets of 
paper are disposed between each of the smaller stacks of currency bills. These 
"separation sheets" may be any one of a variety of colors that are readily distinguishable 
from the currency bills being processed such as, for example, fluorescent orange, pink, 
yellow, red, etc. Sheets which are readily distinguishable from the currency bills being 
processed will facilitate the user's identification and segregation of the smaller stacks of 
currency bills within the larger stack. In other embodiments, a marking on the "separation 
sheets" denoting the quantity of bills, the denomination of the bills, and/or the value of 
each smaller stack of bills may provide information to the user of the currency handling 
device 100. 

In still another alternative embodiment, rather than reversing the face orientation 
of the bills to distinguish the smaller stacks of currency bills, each of the smaller stacks 
554 are slightly offset from the previous smaller stack as illustrated in FIG. 25a. In such 
an embodiment, each consecutive smaller stack 554 of bills comprising the larger 556 
stack may be offset so that the larger stack 556 of bills appear "stepped" in shape. 
Alternatively, as illustrated in FIG. 25b, each smaller stack of bills 558 are off- set to the 
left: and to the right of a center C of the platform 356 of the storage cassette 1 18 in which 
the bills are stacked so that the side of the larger stack of bills 560 appear corrugated in 
shape. 

Many of the aforementioned modes of operation can be combined with a stacking- 
for-strapping mode in a multitude of alternative embodiments of the present invention. 
For example, in an alternative embodiment of the present invention, several denominations 
of U.S. currency bills may be processed pursuant to a stacking-for- strapping mode of 
operation. In such an embodiment U.S. $1, $5, $10, $20, $50, and $100 bills are 
processed pursuant to a stacking-for-strapping mode of operation into the lower output 
receptacles 106c-106h, respectively - while alternating the face orientation of every set of 
one-hundred bills within each of the output receptacles. Accordingly, in such an 
embodiment, the currency handling device must denominate each of the currency bills 
being processed. Continuing with the current example, when a non-U. S. $1, $5, $10, 
$20, $50, or $100 bill is detected, such as a Canadian $1 bill or a U.S. $2 bill, that bill is 
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off sorted to one of the upper output receptacles 106a, 106b. Further, according to some 
embodiments, the currency handling device 100 can dso authenticate each of the currency 
bills being processed pursuant to a stacking-for-strapping mode of operation. Non- 
authentic bills can be routed to upper output receptacles 106a, 106b as well. 
Alternatively, non-authentic bills can be routed to upper output receptacle 106a and non- 
U.S. $1, $5, $10, $20, $50, or $100 bills or no call bills are routed to upper output 
receptacles 106b. 

In other alternative embodiments, the currency handling device 100 is capable of 
denominating, authenticating, stacking, and facing for strapping purposes batches of bills 
containing several different international currencies. For example, in one embodiment of 
the present invention, a user may desire to segregate, denominate, authenticate, and stack 
for strapping purposes U.S. $20, $50, $100 bills and Canadian $20, $50, $100 bills. The 
U.S. $20, $50, $100 dollar bills may be directed to the first three lower output receptacles 
106c-e and the Canadian $20, $50, $100 bills may be directed to the second three lower 
output receptacles 106f-h. Accordingly, the currency handling device must denominate 
each of the currency bills before directing the bills to a lower output receptacle 106c-h. 
Non-U.S. $20, $50, $100 bills and non-Canadian $20, $50, $100 are directed to one of 
the upper output receptacles 106a, 106b such as the second upper output receptacle 
106b, The bills may also be authenticated. Authentic U.S. $20, $50, $100 bills and 
Canadian $20, $50, $100 are directed to the appropriate lower output receptacles 106c-h. 
Those bills which are not authenticated, suspect bills, can be routed to the first upper 
output receptacle 106a. Further, non-U. S. $20, $50, $100 suspect bills and non-Canadian 
$20, $50, $100 suspect bills can also be directed to the first upper output receptacle 106a. 
Additionally, in other alternative embodiments of the present invention, modular output 
receptacles can be added so that, for example, U.S. $5 and $10 bills are processed in the 
same manner along side the U.S. $20, $50, $100 bills and Canadian $20, $50, $100 bills. 

As is apparent from the foregoing discussion, a stacking-for-strapping mode of 
operation can be combined with other modes of operation to instruct the currency 
handling device to operate in a multitude of different variations. 

In addition to the various multi-pocket document evaluation devices described 
above in connection with FIGS. 1-25, additional multi-pocket document evaluation 
devices and method of operating the same will now be described in connection with FIGS. 
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26a-39. The operating modes to be described in connection with FIGS. 26a-39 may also 
be applied to the embodiments described in connection with FIGS. 1-25. 

FIGS. 26a and 26b depict an exterior perspective view and FIG. 26c is a side view 
of a multi-pocket document evaluation device 1 0 such as a currency discriminator 
according to one embodiment of the present invention. According to one embodiment the 
currency discriminator 10 is compact having a height (H) of about 17 Vi inches (44.5 
cm), width (W) of about 13 Vi inches (34.3 cm), and a depth (D) of about 15 inches (38.1 
cm) and weighs approximately 35 lbs. (16 kg). The evaluation device 10 may be rested 
upon a tabletop. 

In FIGS. 26a, 26b, and 26c, currency bills are fed, one by one, from a stack of 
currency bills placed in an input receptacle 8 into a transport mechanism. The transport 
mechanism includes a transport plate or guide plate 40 for guiding currency bills to one of 
a plurality of output receptacles 17a and 17b. Before reaching the output receptacles 17a, 
1 7b a bill can be, for example, evaluated, analyzed, authenticated, discriminated, counted 
and/or otherwise processed. The results of the above process or processes may be used 
to determine to which output receptacle 17a, 17b a bill is directed. In one embodiment, 
documents such as currency bills are transported, scanned, and identified at a rate equal to 
or greater than 600 bills per minute. In another embodiment, documents such as currency 
bills are transported, scanned, and identified at a rate equal to or greater than 800 bills per 
minute. In another embodiment, documents such as currency bills are transported, 
scanned, and identified at a rate equal to or greater than 1000 bills per minute. For 
currency bills, the identification may include the determination of the denomination of 
each bill. 

FIGS. 26a-26c are described in more detail in U.S. Pat. No. 6,31 1,819 Bl 
incorporated herein by reference in its entirety. The currency discriminator 10 in FIGS. 
26a and 26b has a touch panel display 15 in one embodiment of the present invention 
which displays appropriate "fianctional" keys when appropriate. The touch panel display 
1 5 simplifies the operation of the multi-pocket currency discriminator 10. The touch 
panel display 1 5 may be a fiall graphics display. Alternatively or additionally physical keys 
or buttons may be employed. 
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From the input receptacle 8, the currency bills are moved in seriatim from the 
bottom of a stack of bills along a curved guideway 1 1 (shown in FIG. 26c) which receives 
bills moving downwardly and rearwardly and changes the direction of travel to a forward 
direction. The curvature of the guideway 1 1 corresponds substantially to the curved 
periphery of a drive roll 23 so as to form a narrow passageway for the bills along the rear 
side of the drive roll 23 . An exit end of the curved guideway 1 1 directs the bills onto the 
transport plate 40 which carries the bills through an evaluation section and to one of the 
output receptacles 17a, 17b. 

Stacking of the bills in one embodiment is accomplished by a pair of driven 
stacking wheels 12a and 13a for the first or upper output receptacle 17a and by a pair of 
stacking wheels 12b and 13b for the second or bottom output receptacle 17b. The 
stacker wheels 12a,b and 13a,b are supported for rotational movement about respective 
shafts 15a,b joumalled on a rigid frame and driven by a motor (not shown). Flexible 
blades of the stacker wheels 12a and 13a deliver the bills onto a forward end of a stacker 
plate 14a. Similarly, the flexible blades of the stacker wheels 12b and 13b deliver the bills 
onto a forward end of a stacker plate 14b. 

A diverter 60 directs the bills to either the first or second output receptacle 1 7a, 
17b. When the diverter is in a lower position, bills are directed to the first output 
receptacle 17a. When the diverter 60 is in an upper position, bills proceed in the direction 
of the second output receptacle 17b. 

FIGS. 27a-c depict multi-pocket document evaluation devices 10, such as a 
currency discriminators, according to other embodiments of the present invention. FIG. 
27a depicts a three-pocket document evaluation device 10, such as a currency 
discriminator. FIG. 27b depicts a four-pocket document evaluation device 10, such as a 
currency discriminator. FIG. 27c depicts a six-pocket document evaluation device 10, 
such as a currency discriminator. 

The multi-pocket document evaluation devices 10 in FIGS. 27a-c have a transport 
mechanism which includes a transport plate or guide plate 40 for guiding currency bills to 
one of a plurality of output receptacles 17. The transport plate 40 according to one 
embodiment is substantially flat and linear without any protruding features. Before 
reaching the output receptacles 1 7, a bill can be, for example, evaluated, analyzed, 
authenticated, discriminated, counted and/or otherwise processed. 
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The multi-pocket document evaluation devices 10 move the currency bills in 
seriatim from the bottom of a stack of bills along the curved guideway 1 1 which receives 
bills moving downwardly and rearwardly and changes the direction of travel to a forward 
direction. An exit end of the curved guideway 1 1 directs the bills onto the transport plate 
40 which carries the bills through an evaluation section and to one of the output 
receptacles 17. A plurality of diverters 60 direct the bills to the output receptacles 17. 
When a diverter 60 is in its lower position, bills are directed to the corresponding output 
receptacle 17. When a diverter 60 is in its upper position, bills proceed in the direction of 
the remaining output receptacles. 

Evaluation Region 

The characteristics of the evaluation region 47 may vary according to the 
particular application and needs of the user. The evaluation region can accommodate a 
number and variety of different types of sensors depending on a number of variables. 
These variables are related to whether the machine is authenticating, counting or 
discriminating and what distinguishing characteristics are being examined, e.g., size, color, 
magnetism, reflectivity, absorbability, transmissivity, electrical conductivity, etc. The 
evaluation region 47 may be incorporated in any of the above described devices including 
the devices illustrated in FIGS, la-lc, 26a-26c, and 27a-27c. 

The evaluation region 47 may employ a variety of detection means such as 
magnetic or optical sensors. For example, as described above in connection with the 
evalaution region 108 (FIGS. 2a and 2b) and in U.S. Pat. No. 6,31 1,819 Bl (incorporated 
herein by reference in its entirety) a variety of currency characteristics can be measured 
using magnetic, optical, electrical conductivity, capacitive, and mechanical sensing. 
Exemplary scanheads are illustrated in FIGS. 13-16 of U.S. Pat. No. 6,311,819 Bl. 

Turning now to FIG. 28, there is shown a functional block diagram illustrating an 
embodiment of a document authenticator and discriminator according to the present 
invention. The discriminator system 652 comprises an input receptacle 654 for receiving 
a stack of currency bills. A transport mechanism defining a transport path (as represented 
by arrow M) transports the bills in the input receptacle, one at a time, past one or more 
sensors of an authenticating and discriminating unit 656. Bills are then transported to one 
of a plurality of output receptacles 658 (arrow N). The system 652 may correspond, for 
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example, to the discriminators described above having multiple output pockets such as 
those shown in FIGS, la-lc, 26a-26c, and 27a-27c. The authenticating and 
discriminating unit scans and determines the denomination of each passing bill. Any 
variety of discriminating techniques may be used. For example, the discriminating method 
disclosed in U.S. Pat. No. 5,295,196 (incorporated by reference herein in its entirety) may 
be employed to optically scan each bill. In addition to determining the denomination of 
each scanned bill, the authenticating and discriminating unit 656 may additionally include 
various authenticating tests. Additional details of FIG. 28 are described in U.S. Pat. No. 
6,3 11,819 Bl (incorporated by reference above). 

Signals from the authenticating and discriminating unit 656 are sent to a signal 
processor such as a central processor unit ("CPU"). The CPU records the results of the 
authenticating and discriminating tests in a memory. When the authenticating and 
discriminating unit 656 is able to confirm the genuineness and denomination of a bill, the 
value of the bill is added to a total value counter in memory that keeps track of the total 
value of the stack of bills that were inserted in the input receptacle 654 and scanned by the 
authenticating and discriminating unit 656. Additionally, depending on the mode of 
operation of the discriminator system 652, counters associated with one or more 
denominations may be maintained in the memory. For example, a $1 counter may be 
maintained to record how many $1 bills were scanned by the authenticating and 
discriminating unit 656; Likewise, a $5 counter may be maintained to record how many 
$5 bills were scanned, and so on. In an operating mode where individual denomination 
counters are maintained, the total value of the scanned bills may be determined without 
maintaining a separate total value counter. The total value of the scanned bills and/or the 
number of each individual denomination may be displayed on a display such as a monitor 
or LCD display 

According to one embodiment, the discriminator system 652 is designed so that 
when the authenticating and discriminating unit is unable to identify a bill, the unidentified 
note is "presented" in one of the output receptacles, that is, the transport mechanism is 
stopped so that the unidentified bill is located at a predetermined position within one of 
the output receptacles, such as being the last bill transported to one of the output 
receptacles. For example, where the unidentified bill is the last bill transported to an 
output receptacle, it may be positioned within the stacker wheels or positioned at the top 
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of or at the rear of the stack of bills resting on a stacker plate in the output receptacle 
658. The output receptacles 658 are preferably positioned within the discriminator 
system 652 so that the operator may conveniently see the flagged bill and/or remove it for 
closer inspection. Accordingly, the operator is able to easily see the bill which has not 
been identified by the authenticating and discriminating unit 656. The operator may then 
either visually inspect the flagged bill while it is resting on the top of or at the rear of the 
stack, or alternatively, the operator may chose to remove the bill fi'om the output 
receptacle in order to examine the flagged bill more closely. 

According to another embodiment, when a bill is flagged, the transport mechanism 
may be stopped before the flagged bill is transported to one of the output receptacles. 
Such an embodiment is particularly suited for situations in which the operator need not 
examine the bill being flagged, such as upon the occurrence of a denomination change or 
separate series error described below. For example, upon the occurrence of a 
denomination change where all available output receptacles already have one or more bills 
in them, the machine may stop with the denomination change bill residing within the 
transport mechanism. The machine may then prompt the operator to remove all the bills 
from a given output receptacle. When the operator does so, the machine automatically 
resumes operation (or alternatively, the machine may resume operation after the selection 
of a continue key) and delivers the denomination change bill into the cleared output 
receptacles. 

With respect to FIG. 28, in one embodiment, where the authenticating and 
discriminating unit determines that a bill is a fake, the flagged bill is routed to a separate 
one of said output receptacles. The operation of the discriminator may or may not then 
be suspended. When a bill is not determined to be fake but for some reason the 
authenticating and discriminating unit 656 is not able to identify the denomination of the 
bill, the no call bill may be transported one of the output receptacles. In one embodiment, 
no call bills are transported to a separate one of the output receptacles. In another 
embodiment, no calls are not delivered to a special separate output receptacle. The 
operation of the discriminator may or may not then be suspended. 

In another embodiment according to FIG. 28, no call bills are delivered to an 
output receptacle separate fi"om the one or more output receptacles receiving identified 
bills. The operation of the discriminator need not be suspended until all the bills placed in 
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the input receptacle have been processed. The value of any no call bills may then be 
added to the appropriate counters after the stack of bills has been processed through a 
reconciliation process. Additional details concerning reconciling or inputting the value of 
flagged bills which have not been incorporated into running totals or counters are 
described in U.S. Pat. No. 6,3 1 1,819 Bl (incorporated by reference above). 

One embodiment that may be used for stopping the transport mechanism in 
response to the detection of an unidentified bill or a bill meeting some other criteria such 
as being a suspect bill, denomination change, etc., is described in more detail in U.S. Pat. 
No. 5,295,196 incorporated herein by reference in its entirety. Basically, one or more 
sensors retrieve information from passing bills. This information is processed by a signal 
processor such as a CPU. The position of bills in the transport mechanism is monitored. 
This monitoring of bill positioned is accomplished via the use of an optical encoder as 
described in U.S. Pat. No. 5,295,196. If the denomination of the bill is identified, the 
signal processor generates a signal indicative of the determined denomination. If the 
denomination of the bill is not determined, the signal processor generates a no call signal. 
If the signal processor determines the bill to be suspect, a suspect signal is generated or a 
particular type of suspect signal is generated indicative of the reason why the bill is 
believed to be suspect, e.g., failure of a magnetic test, failure of a UV test, etc. 
Additionally, error signals may be generated for other reasons including the detection of 
various minor errors such as a denomination change or stranger condition or the detection 
a major error such as doubles or.chains. As a result of the generation of one or more of 
these error signals, the signal processor can be programmed to generate one or more 
signals that cause the transport mechanism to halt in a particular manner such as by 
sending appropriate signals to the motor driving the transport mechanism and/or to cause 
one or more diverters to direct bills toward an appropriate output receptacle such as by 
sending appropriate signals to the diverter driving mechanisms such as the solenoids 
described above. Positional information obtained from the encoder may be employed to 
stop a bill in a controlled manner and so that the bill is stopped in a predetermined 
position or identifiable location. 

Turning now to FIG. 29, there is shown a fianctional block diagram illustrating a 
two-pocket document authenticator and discriminator according to one embodiment of 
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the present invention. The discriminator system 653 comprises an input receptacle 654' 
for receiving a stack of currency bills. A transport mechanism defining a transport path 
(as represented by arrow M') transports the bills in the input receptacle, one at a time, 
past one or more sensors of an authenticating and discriminating unit 656'. Bills are then 
transported to one of two output receptacles 658', 658" (as represented by arrows N', 
N"). 

In one embodiment, where the authenticating and discriminating unit 656 
determines that a bill is a fake, the flagged bill is routed to a specific one of the output 
receptacles. The operation of the discriminator may or may not then be suspended. 
When a bill is not determined to be fake but for some reason the authenticating and 
discriminating unit 656 is not able to identify the denomination of the bill, the no call bill 
may be transported to one of the output receptacles 658', 658". 

In one embodiment, no call bills are transported to a specific one of the output 
receptacles 658', 658". In another embodiment, no call bills are not delivered to a special 
separate output receptacle. The operation of the discriminator may or may not then be 
suspended. For example, in a two output pocket discriminator, all bills may be 
transported to the same output receptacle regardless of whether they are determined to be 
suspect, no call, or properly identified. In this example, the operation of the discriminator 
may be suspended and an appropriate message displayed when a suspect or no call bill is 
encountered. Alternatively, suspect bills may be delivered to a specific one of the two 
output receptacles (/.e., a reject receptacle) and no calls and identified bills may be sent to 
the other output receptacle. In this example, the operation of the discriminator need not 
be suspended when a suspect bill is encountered but may be suspended when a no call bill 
is encountered. If the operation is suspended at the time the no call bill is detected and 
the operator determines that the no call bill is acceptable, the operator returns the bill to 
the output receptacle from which it was removed (if it was removed) and selects a 
selection element (not shown) corresponding to the denomination of the flagged bill. 
Appropriate counters (not shown) are incremented, the discriminator system 653 resumes 
operation. On the other hand, if the operator determines that the flagged bill is 
unacceptable, the operator removes the bill without replacement from the output 
receptacle and selects a continuation element (not shown). The discriminator system 653 
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resumes operation without incrementing the counters associated with the various 
denomination and/or the total value counters. 

In another embodiment, no call bills are delivered to a specific output receptacle 
separate fi-om the output receptacle receiving identified bills. The operation of the 
discriminator need not be suspended until all the bills placed in the input receptacle 654 
have been processed. Alternatively, the operation of the discriminator need not be 
suspended when a no call is encountered but may be suspended when a suspect bill is 
detected so that the operator may remove any suspect bills fi*om the discriminator. The 
value of any no call bills may then be added to the appropriate counters after the stack of 
bills has been processed through a reconciliation process. In an alternate embodiment, 
suspect and no call bills may be delivered to a specific one of the two output receptacles 
(i.e., a reject receptacle) and identified bills may be sent to the other output receptacle. 
Additionally, according to this embodiment, the operation of the discriminator may be 
suspended and an appropriate message displayed when a suspect or no call bill is 
encountered. 

As described above in connection with FIG. 28, when the transport mechanism is 
to be stopped in response to a bill being flagged, the flagged bill may be located at a 
predetermined position within an output receptacle, e.g., last bill, in stacker wheel, or 
alternatively, the transport mechanism may be stopped before the flagged bill is 
transported to one of the output receptacles. 

The system 653 may correspond, for example, to the discriminators described 
above having two output pockets such as those shown in FIGS. 26a-26c. In one 
embodiment, the discrimination system is selectively programmable among several 
operating modes so that an operator may select, for example, which bills to flag, in which 
pocket to direct the flagged or unflagged bills, and/or which stopping conditions to 
activate or de-activate. The several operating modes will be discussed in detail below. In 
any of the selected operating modes, the system may be programmed to deliver a flagged 
bill into a selected pocket and suspend operation of the machine to allow for inspection of 
the bill, as described in relation to FIG. 28, or the machine may be programmed to "off- 
sort" flagged or unflagged bills into a different pocket and either stop to allow for 
inspection of the "off-sorted" bill or continue processing the stack of bills without 
stopping. 
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According to some embodiments, a bill may be flagged and the discriminator 
systems described above such as those in conjunction with FIGS, la-lc, 26a-26c, 27a- 
27c, and 28-12 may be stopped upon encountering an unidentified or "no call" bill, as 
discussed above, or for any number of other stopping conditions. In general, according to 
some embodiments, these discriminator systems may stop upon the occurrence of minor 
errors or major errors, both of which will be discussed in detail below. These 
discriminator systems may include an audio alarm to provide an audible signal upon the 
occurrence of one or more of the minor or major error conditions. Preferably, the audio 
alarm is programmable to permit the operator to selectively activate or de-activate the 
audio alarm for any or all of the minor or major error conditions. The following 
description including the description relating to error conditions, operating modes, and 
touch panel screens are applicable to these discriminator systems and particularly to the 
above described discriminator systems having two output pockets such as shown in FIGS. 
26a-26c and 29. Furthermore, such systems transport and divert bills to one of the output 
pockets at speeds equal to or greater than 600 documents per minute. According to 
another embodiment, such systems transport and divert bills to one of the output pockets 
at speeds equal to or greater than 800 documents per minute. According to another 
embodiment, such systems transport and divert bills to one of the output pockets at 
speeds equal to or greater than 1000 documents per minute. 

Minor Error Conditions 

Minor errors are conditions which may or may not cause the machine to stop 
depending on the set-up, mode of operation, and error involved. Minors errors do not 
involve the review of more than one, if any, note. Minor errors do not disrupt running 
totals such as batch or sub-totals. According to one embodiment, the minor error 
conditions may be selectively activated or de-activated as desired by the user. For 
example, the machine may be programmed stop upon the occurrence of a "no call" 
document but not upon the occurrence of a "suspect document". The minor error 
conditions are listed as follows: 



1) No Call (NC) 

2) Suspect Document (SD) 



7) Unfit Document (UD) 

8) Reverse-Faced (RF) 
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3) Denomination Change (DC) 

4) Stranger (S) 

5) Separate Series (SS) 



9) Reverse-Oriented (RO) 

10) Strap Limit (SL) 

11) Stacker Full (SF) 



6) Improper Size (SZ) 
No Call 

A "no call" condition occurs when the discriminating device is unable to identify 
or determine the denomination of a note, the unidentified note being termed a no call. 

Suspect Document 

A "Suspect Document" is a note that fails one or more authentication tests based 
on a variety of monitored parameters. A discriminating device may permit the operator to 
enable or disable the detection of Suspect Documents, by for example, enabling or 
disabling one or more the authentication tests. 

Denomination Change 

A "Denomination Change" condition occurs when a note is identified having a 
denomination other than prior bills or a target denomination while the machine is 
operating in one of the sort modes described below. For example, when a $100 bill is 
scanned in a stack of previously scanned $50 bills, the condition "Denomination Change" 
may occur under certain circumstances while the machine is operating in a sort mode. 



The "Stranger" condition occurs when a note is identified having a denomination 
other than prior bills or a target denomination while the machine is operating in one of the 
stranger modes described below. The stranger mode is generally used when it is expected 
that most bills in a stack are of the same denomination. The stranger condition will be 
discussed in greater detail hereinafter in connection with several stranger modes of 
operation. 

Separate Series (SS) 



Stranger 



CHICAGO 187433vl 47171-00344USP1 



49 

A "Separate Series" condition occurs when a note is identified as having a 
different series than prior bills or a target series. For example, when a new-series $100 
bill (/.e., a 1996-series $100 bill) is scanned in a stack of previously scanned old-series 
$100 bills, the condition "Separate Series" may occur. This function may be employed in 
conjunction with the modes described below where it is desired to discriminate of notes 
based on their series, e,g., to discriminate between a 1993-series $50 bills and 1950-series 
$50 bills or to discriminate between all pre- 1996 series U.S. notes from all 1996 and later 
series U.S. notes. 

Improper Size 

An "Improper Size" condition occurs when a document has a size that does not 
correspond to the size of one of the genuine documents that the system is programmed to 
recognize. For example, if the machine is set to process U.S. bills, then all documents 
should have the same size and any document that is not the same size as genuine U.S. 
currency will cause an "improper size" condition to occur. Likewise, for foreign bills, any 
document having a size other than one of the sizes of genuine foreign currency will cause 
an "improper size" condition to occur. 

Unfit Document 

An "Unfit Document" condition occurs when a document fails one or more fitness 
tests. Such fitness tests may detect, for example, the degree to which a bill is soiled, 
torn, or otherwise damaged. Likewise, the limpness of a document may also be employed 
as a fitness test. 

Reverse-Faced 

An "Reverse-Faced" condition occurs when a machine is operating in a facing 
mode and a document having a face orientation other than a target face orientation is 
detected. 

Reverse-Oriented 
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An "Reverse-Oriented" condition occurs when a machine is operating in a 
Forward/Reverse Orientation mode and a document having a forward/reverse orientation 
other than a target forward/reverse orientation is detected. 

Strap Limit 

The discrimination device may permit the setting of limits on the number of bills 
based on various conditions. For example, it may be desirable to gather $20 bills into 
stacks of fifty bills. Accordingly, if for example bills are being processed such that $20 
bills and only $20 are being directed into the first output receptacle, the device may halt 
after fifty $20 bills have been delivered into the first pocket. The display may then 
indicate that a strap limit has been reached for the first output pocket. Various strap 
limits may be factory-preset or user-set. Alternatively, "Strap Limits" may be determined 
by combining the number of notes delivered to two or more of the output pockets. 

Stacker Full 

The "Stacker Full" condition occurs when either or both of the pockets are at or 
near capacity and are not to receive additional notes. For example, in an embodiment in 
which the pockets are designed to receive a maximum of 300 currency notes, the 
discriminating device may be programmed to halt after 300 notes have been delivered to 
either of the pockets. The "stacker fiiH" condition thereby will occur upon delivery of the 
300th note. Similarly, in an embodiment in which the pockets are designed to receive 600 
currency notes, the "stacker ftill" condition will occur upon delivery of the 600th note. 

Major Error Conditions 

Major errors are conditions which typically will stop the machine and may require 
the operator to remove and re-process more than one note. According to one 
embodiment, major error conditions include Jam (J), Double (D) and Chain (C). The 
condition "Jam" occurs when one or more sensors detect that a jam is occurring when 
notes are being transported between the input receptacle and the output receptacles. The 
condition "Double" occurs when two or more notes are fed by the transport mechanism in 
a stacked manner. The condition "Chain" occurs when two or more notes are fed by the 
transport mechanism in an overlapping manner. 
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OPERATING MODES 

The discrimination system may be selectively programmed to operate in any of 
several operating modes. In general, these operating modes may be categorized as 
"stranger modes", "sort modes", "mixed modes" and "count modes". As will be 
described in greater detail hereinafter, the operating mode categories generally include 
two or three specific operating modes. An operator may select an individual operating 
mode or combination of operating modes as desired. 

A> Stranger Modes 

In general, stranger modes are used to process a stack of notes expected to be of 
the same denomination, in which the operator desires to remove "stranger" notes, or 
notes not having the same denomination. For example, a stranger mode may be selected 
to process a stack of notes substantially comprised of $10 bills so that all non-$10 bills 
may be removed from the stack. In a stranger mode, the machine will process the stack 
and place the "target" $10 notes into a selected pocket {e.g., pocket 1). Upon 
encountering a stranger note (or upon encountering another selected error condition), the 
machine may "present" the flagged note into the same pocket as the target note (z.e., stop 
the machine after the flagged bill is delivered into an output pocket, e.g., pocket 1) to 
allow the operator to inspect the note, or the machine may be progranmied to off'-sort the 
flagged note into the other pocket {e.g., pocket 2). Upon oflF-sorting the stranger note 
into pocket 2, the machine may be designed to either stop (present the note into pocket 2) 
and allow the operator to inspect the note, or continue processing the remaining notes in 
the stack. 

A display, such as a touch panel display {e.g.^ FIG. 26), may indicate the number 
or aggregate value of notes having the target denomination, e.g., $10 bills. In one 
embodiment, the display is also capable of including totals associated with stranger notes 
via operator selection choices. For example, if a $5 stranger bill is detected in a stack of 
$10 bills, the operator may be prompted via the display as to whether the $5 bill should be 
incorporated into the running totals. If the operator responds positively, the $5 bill is 
incorporated into appropriate running totals, otherwise it is not. Alternatively, a set-up 
selection may be chosen whereby all stranger notes are automatically incorporated into 
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appropriate ainning totals. The machine may include the following stranger modes as 
described below: stranger 1 , stranger 2, stranger facing and stranger orientation. 

1. Stranger 1 (STR 1) 

In "Stranger 1" mode, the discriminator will process a stack of notes and place 
notes having a target denomination into pocket 1 . The target denomination may be 
selected automatically by the discriminator to be that of the first note in the stack, or the 
target denomination may be explicitly selected by the operator. Upon the occurrence of a 
"stranger" condition (/.e., upon encountering a note not having the target denomination), 
the system may either present the flagged note into pocket 1 or off-sort the flagged note 
into pocket 2. Depending upon the set-up selected, the machine may either present the 
off-sorted flagged bill or continue processing bills. Optionally, the system may be 
similarly programmed to either present or oflf-sort flagged notes upon the occurrence of 
the "no call", "separate series", or "suspect document" conditions (minor errors). Upon 
encountering either the "strap limit", "stacker full", "chain", "double" or "jam" condition, 
the machine will stop, requiring the operator to undertake the appropriate corrective 
action before continuing such as removing bills from a full pocket or clearing a jam. 

2. Stranger 2 (STR 2) 

In "Stranger 2" mode, as in "Stranger 1" mode, the discriminator will process the 
stack and place notes having a target denomination into pocket 1 . Upon encountering 
either the "strap limit" or "stacker full" condition, however, the machine will 
automatically begin delivering the target notes to pocket 2 provided that pocket is empty. 
Thereafter, upon encountering the "strap limit" or "stacker full" conditions again, the 
machine will automatically switch pockets and begin delivering bills into the other pocket 
if the other pocket has been cleared by the operator. If the other pocket has not been 
cleared, the machine will stop, requiring the operator remove the bills fi-om either pocket 
1 or pocket 2 before continuing. The display may indicate the aggregate value of the 
notes in the stack and/or the value or number of notes of each denomination in either 
pocket 1 or pocket 2. 

Upon the occurrence of a minor error condition such as "stranger" (when the 
other pocket has not been cleared), no call, suspect document or separate series, the 
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system may either present the flagged note into the current pocket or ofF-sort the flagged 
note into the other pocket and stop (i.e., present the flagged note in the other pocket). 
Alternatively, the system may be set to always present flagged notes into a given pocket 
{^'g', pocket 2) regardless of which pocket is the current pocket. Major errors will cause 
the machine to stop and the operator to take appropriate corrective action such as 
clearing a jam and/or re-processing a stack of notes. 

3. Stranger Facing (STR F) 

In "Stranger Facing" mode, the machine is designed to process a stack of notes 
faced in substantially the same direction, e,g,, placed in the input hopper face up, and to 
detect any notes facing the opposite direction. The ability to detect and correct for 
reverse-faced notes is important as the Federal Reserve requires currency it receives to be 
faced in the same direction. Thus, in "Stranger Facing" mode, the discriminator will 
process a stack of notes and place notes faced in a target direction and having a target 
denomination into pocket 1 . The target direction and denomination may be selected 
automatically by the discriminator to be that of the first note in the stack, or the target 
direction and/or denomination may be explicitly selected by the operator. Upon the 
occurrence of a "stranger" condition (i.e., upon encountering a note having a 
denomination other than the target denomination) or upon the occurrence of a "reverse- 
faced" condition (i.e., upon encountering an opposite-faced note of the target 
denomination), the machine will either present the flagged note into pocket 1 or pocket 2 
or ofF-sort the flagged note into pocket 2 and continue processing notes. Minor errors 
such as "suspect document", "no call", or "separate series" may be handled as discussed 
above, such as by presenting a flagged bill into either pocket 1 or pocket 2 or off-sorting 
into pocket 2 and continuing to process bills. For example, target notes may be delivered 
to pocket 1 and all other notes (strangers, no calls, suspect, separate series, reverse-faced) 
may be delivered to pocket 2. These bills may be simply off-sorted to pocket 2 and the 
machine may continue to process successive notes. Alternatively, one or more of the 
above conditions may be presented into pocket 2 (e.g., no calls and suspects may cause 
the machine to halt and appropriate messages to be displayed while strangers and reverse- 
faced notes are simply off-sorted but not presented). 
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According to another embodiment, notes having the target denomination and face 
orientation are delivered to one pocket (e.g., pocket 1) and notes having the target 
denomination but not the target face orientation are delivered to the other pocket (e.g.^ 
pocket 2). Only notes not having the target denomination are treated as stranger notes 
and may be handled by being presented into one of the pockets. Likewise, minor errors 
such as "suspect document", "no call", or "separate series" may be handled by presenting 
a flagged bill into either pocket 1 or pocket 2. 

"Stacker full" or "strap limit" conditions may be handled by stopping and waiting 
for the operator to clear one or both pockets. The "strap limit" may be set up on a pocket 
by pocket basis or based on the combined contents of pockets 1 and 2. Major errors are 
handled as discussed above (see e.g., discussion of the stranger 2 mode). 

4. Stranger Orientation (STR 

In "Stranger Orientation" mode, the machine is designed to process a stack of 
notes faced in substantially the same forward/reverse orientation, e.g. , in a predetermined 
forward or reverse orientation direction. The forward direction may be defined as the 
feed direction whereby the top edge of a note is fed first and conversely for the reverse 
direction. The ability to detect and correct for reverse-oriented notes is important as the 
United States Federal Reserve may soon require currency it receives to be oriented in the 
same forward/re verse direction. Thus, in "Stranger Orientation" mode, the discriminator 
will process a stack of notes and place notes having a target forward/reverse orientation 
and having a target denomination into pocket 1 . The target orientation and denomination 
may be selected automatically by the discriminator to be that of the first note in the stack, 
or the target direction and/or denomination may be explicitly selected by the operator. 
Upon the occurrence of a "stranger" condition (i.e., upon encountering a note having a 
denomination other than the target denomination) or a "reverse-oriented" condition (/.e., 
upon encountering an opposite-oriented note of the target denomination), the machine 
will either present the flagged note into pocket 1 or pocket 2 or off-sort the flagged note 
into pocket 2 and continue processing notes. Minor errors such as "suspect document", 
"no call", or "separate series" may be handled as discussed above, such as by presenting a 
flagged bill into either pocket 1 or pocket 2 or off-sorting into pocket 2 and continuing to 
process bills. For example, target notes may be delivered to pocket 1 and all other notes 
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(strangers, no calls, suspect, separate series, reverse-oriented) may be delivered to pocket 
2. These bills may be simply ofF-sorted to pocket 2 and the machine may continue to 
process successive notes. Alternatively, one or more of the above conditions may be 
presented into pocket 2 {e.g.^ no calls and suspects may cause the machine to halt and 
appropriate messages to be displayed while strangers and reverse-oriented notes are 
simply ofF-sorted but not presented). 

According to another embodiment, notes having the target denomination and 
orientation are delivered to one pocket (e.^., pocket 1) and notes having the target 
denomination but not the target orientation are delivered to the other pocket {e.g,, pocket 
2). Only notes not having the target denomination are treated as stranger notes and may 
be handled by being presented into one of the pockets. Likev^se, minor errors such as 
"suspect document", "no call", or "separate series" may be handled by presenting a 
flagged bill into either pocket 1 or pocket 2. 

"Stacker full" or "strap limit" conditions may be handled by stopping and waiting 
for the operator to clear one or both pockets. The "strap limit" may be set up on a pocket 
by pocket basis or based on the combined contents of pockets 1 and 2. Major errors are 
handled as discussed above (see e.g., discussion of the stranger 2 mode), 

B. Sort Modes 

20 Generally speaking, sort modes are designed to accommodate a pre-sorted stack 

of notes having a "rainbow" configuration, e.g.^ wherein the stack of notes includes two 
or more groups of notes, each group having a diflFerent denomination but each note within 
a given group having the same denomination. For example, the stack of notes may be 
pre-sorted to include a group of $1 bills at the beginning of the stack, followed by a group 

25 of $5 bills, followed by a group of $10 bills, etc. Sort modes permit a user to separate 
such a "rainbow" stack of notes into separate stacks according to denomination. 
Alternatively, sort modes may be used to sort a mixed stack of notes, e.g., not pre-sorted, 
into separate stacks according to denomination. 

For example, in a sort mode, the machine may process a stack of notes and 

30 deposit a first group of "target" notes (e.g,, $1 bills) into a selected pocket. Upon 

encountering a "denomination change" condition (or upon encountering another selected 
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flagging condition), the machine may "present" the flagged note into the same pocket as 
the target note and stop to allow the operator to inspect the note, or the machine may be 
programmed to ofF-sort the flagged note into the other pocket. Upon oflT-sorting the 
denomination change note or other flagged note into pocket 2, the machine may be 
designed to either stop and allow the operator to inspect the note or to continue 
processing the remaining notes in the stack. 

As described in relation to stranger modes above, the discrimination system may 
include a display to indicate the number or aggregate value of notes of each respective 
denomination and/or the number or aggregate value of notes in the stack. The machine 
may include the following sort modes as described below: sort 1, sort 2, sort 3, sort 
facing and sort orientation, 

L SortKSRTn 

In "Sort 1" mode, the discriminator is designed to process a stack of notes and 
place notes having a first target denomination (e.g., target denomination 1) into pocket 1 
and a second target denomination (e.g., target denomination 2) into pocket 2. The target 
denominations may be selected by the operator prior to sorting through a stack, or may be 
selected automatically by the discriminator, e.g., the first encountered denomination being 
designated target denomination 1 and the second encountered denomination being 
designated target denomination 2. 

Where target denominations are set by the operator, bills of target denomination 1 
are delivered into pocket 1 and bills of target denomination 2 are delivered to pocket 2. 
Bills having a denomination other than target denomination 1 or 2 are flagged. The 
flagged bills are presented into either pocket 1 or pocket 2. 

For example, in one embodiment, the discriminator automatically designates the 
first target denomination (target note 1) to be that of the first note in the stack, then 
proceeds to deliver target note 1 to pocket 1 . Upon encountering a "denomination 
change'' condition, the discriminator flags the note, designates the flagged note as the 
second target denomination (target note 2) and delivers target notes 2 to pocket 2. 
Thereafter, upon encountering another "denomination change" condition, if the 
appropriate pocket has been cleared by the operator, the machine will proceed to deliver 
the third denomination of bills into pocket 1, the fourth denomination of bills into pocket 

CHICAGO 187433vl 47171-00344USP1 



57 

2, and so on. If the appropriate pocket has not been cleared, the machine will stop upon a 
"denomination change" condition, requiring the operator remove the bills from the 
appropriate pocket before continuing. 

Upon encountering other minor errors such as "no call", "suspect document", and 
"separate series", the machine will stop, presenting the flagged bills into one of the 
pockets. 

"Stacker full" or "strap limit" conditions may be handled by stopping and waiting 
for the operator to clear one or both pockets. Major errors are handled as discussed 
above (see e.g., discussion of the stranger 2 mode). 

For example, in an embodiment in which the discriminator automatically selects 
the target denominations, if the first note in the stack is a $1 bill, the machine will 
designate target note 1 as a $1 bill and deliver $1 bills into pocket 1 until encountering the 
first non-$l bill. The first non-$l bill, which for example may be a $5 bill, is then 
designated as target note 2 and is delivered to pocket 2. Then, if and when the 
discriminator encounters a bill having a third denomination, which for example may be a 
$10 bill, the machine will either direct any subsequent $10 bills into pocket 1, or will stop 
if necessary to allow the operator to clear pocket 1 . The machine may be designed to 
automatically resume operation delivering subsequent $10 bills into pocket 1 when the 
operator removes all the bills present in pocket 1 . Assuming that pocket 1 is clear, the 
machine will then deliver $10 bills into pocket 1 until encountering the next series of bills, 
and so on until the entire stack has been processed. 

2, Sort2fSRT2) 

In "Sort 2" mode, the discriminator will process a stack of notes and place notes 
having a target denomination into pocket 1 . The target denomination may be selected 
automatically by the discriminator to be that of the first note in the stack, or the target 
denomination may be selected by the operator. Upon the occurrence of the 
"denomination change" condition (e.g., upon encountering a note not having the target 
denomination), the system will "present" the flagged note into pocket 1 and stop to allow 
the operator to inspect the note. Alternatively, the system may be programmed to present 
"denomination change" notes in pocket 2. 
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Upon encountering other minor errors such as "no call", "suspect document", and 
"separate series", the machine will stop, presenting the flagged bills into one of the 
pockets. Alternatively, one or more of these conditions may cause flagged bills to be off- 
sorted into pocket 2 without causing the system to stop. The system may permit the 
operator to select how these bills are to be handled via a set-up option. 

"Stacker full" or "strap limit" conditions may be handled by stopping and waiting 
for the operator to clear one or both pockets. Major errors are handled as discussed 
above (see e.g., discussion of the stranger 2 mode). 

For example, in an embodiment in which the discriminator automatically selects 
the target denominations, if the first note in the stack is a $1 bill, the machine will 
designate $1 as the target note and will deliver $1 bills into pocket 1 until encountering 
the first non-$l bill The first non-$l bill, which may for example be a $5 bill, will then be 
"presented" into pocket 1. The operator may then remove all $1 bills from pocket 1 and 
then select an appropriate continuation key. If the first note in the remainder of the stack 
is also a $5 bill, the machine will designate $5 as the new target note and will proceed to 
dehver $5 bills into pocket 1 until encountering the first non-$5 bill, and so on until the 
entire stack has been processed. If the first note in the remainder of the stack is not a $5 
bill, then a denomination change error will occur and the machine will present the non-$5 
bill into pocket 1, and so on. According to another embodiment, after a denomination 
change note is presented into pocket 1, the machine restarts automatically when the 
operator removes all the bills in pocket 1 . The operator may then separate the bills by 
denomination (e.g,, place all $1 bills into one stack and the last $5 bill into its own stack). 

3. Sort 3fSRT3) 

In "Sort 3" mode, the discriminator will process a stack of notes and place notes 
having a target denomination into pocket 1, as in the Sort 2 mode. However, upon the 
occurrence of the "denomination change" condition, the system will off-sort the flagged 
note into pocket 2 rather than present the flagged note into pocket 1 . The system may or 
may not be designed to stop after encountering non-target notes, i.e., "denomination 
change" notes. 

According to one embodiment notes having a target denomination (target 1) are 
delivered to pocket 1 . Upon encountering a first denomination change, the denomination 
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of the first non-target 1 note is designated as a target 2 denomination (target 2). Target 2 
notes and then ofF-sorted into pocket 2 without causing the machine to stop. The 
machine continues to process notes, delivering target 1 notes to pocket 1 and target 2 
notes to pocket 2, until the first note having a denomination other than target 1 
denomination or target 2 denomination is encountered. At this point this third 
denomination note is designated as the "new" target 2 denomination and is directed 
toward pocket 2. According to one embodiment this third denomination note is delivered 
to pocket 2 and the machine is stopped with the display indicating a denomination change 
in pocket 2. The operator can then take the appropriate action such as removing all notes 
in pocket 2 (e.g., in an automatic restart configured set up) or remove all bills other than 
the third denomination bill and press a continuation key. The machine will then continue 
processing notes, continuing to deliver original target 1 notes to pocket 1 and delivering 
"new" target 2 notes to pocket 2, until encountering a bill having a denomination other 
than target 1 or the present target 2. At this point, a denomination change occurs as 
described above and a new target 2 denomination is designated. 

According to another embodiment, when a new target 2 note is encountered, the 
transport mechanism stops before the new target 2 note is delivered into the second 
output receptacle and a denomination change in pocket 2 message is displayed. In this 
manner, when the machine stops, all the bills in pocket 2 have the same denomination. 
The operator may then remove all the bills in pocket 2 and set them aside. Depending on 
the set up, the machine may either resume operation automatically or resume upon the 
selection of a continuation key. When the machine resumes, the new target note 2 is 
delivered into the now empty pocket 2 and the machine continues processing bills until 
encountering a "new" target note 2 denomination. 

Upon encountering other minor errors such as "no call", "suspect document", and 
"separate series", the machine will stop, presenting the flagged bills into one of the 
pockets. "Stacker full" or "strap limit" conditions may be handled by stopping and 
waiting for the operator to clear one or both pockets. Major errors are handled as 
discussed above (see e.g., discussion of the stranger 2 mode). 

For example, in an embodiment in which the discriminator automatically selects 
the target denominations, if the first note in the stack is a $1 bill, the machine will 
designate $1 as the target note and will deliver $1 bills into pocket 1 until encountering 
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the first non-$l bill. The first non-$l bill, which may fi^r example be a $5 bill, will then be 
ofF-sorted into pocket 2. According to one embodiment, the machine then continues to 
process notes, delivering $1 bills into pocket 1 and $5 bills into pocket 2, until 
encountering the next denomination change (i.e., a bill other than a $1 or a $5). 
Thereafter, upon encountering the next denomination change, such as a $10 bill, the $10 
bills are designated as the new target 2 denomination and the system halts so that pocket 
2 may be cleared. When the system resumes operation, the machine continues to process 
notes, delivering $1 bills into pocket 1 and $10 bills into pocket 2, until encountering the 
next denomination change (z.e., a bill other than a $1 or a $10), and so on. 

4. Sort4(SRT4) 

In "Sort 4" mode, the discriminator will process a stack of notes and place notes 
having a target denomination into pocket 1 . All other notes are delivered to pocket 2. 
Thus, upon the occurrence of the "denomination change" condition, the system will ofF- 
sort the flagged note into pocket 2. The system then continues processing any remaining 
bills without stopping. According to one embodiment, only notes having the target 
denomination (pocket 1) are counted while all non-target notes are simply delivered to 
pocket 2 without being counted. 

Upon encountering other minor errors such as "no call", "suspect document", and 
"separate series", the machine may be programmed to stop, presenting the flagged bills 
into one of the pockets such as pocket 2. Alternatively, the machine may be programmed 
to eflPectively ignore one or more of the minor errors such as "no call", "suspect 
document", and "separate series" and to simply off-sort such bills to pocket 2 and 
continue processing any remaining bills. For example, the system may be set-up to simply 
off-sort into pocket 2 and continue processing bills upon encountering a "no call" or 
"separate series" note while stopping and presenting any "suspect documents" into pocket 
2. Thus in this example, the machine will quickly process an entire stack of bills, 
separating bills of a target denomination from all other notes in the stack. Apart from 
major errors and "stacker full" or "strap limit" conditions, the machine would only stop if 
a suspect document is encountered. 
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"Stacker full" or "strap limit" conditions may be handled by stopping and waiting 
for the operator to clear one or both pockets. Major errors are handled as discussed 
above (see e.g., discussion of the stranger 2 mode). 

5, Sort Facing (SRT F> 

"Sort Facing" mode is substantially similar to "Stranger Facing" mode, the 
primary difference being the configuration of the stack of notes prior to processing. In 
"Sort Facing" mode, the stack of notes is generally pre-sorted into one or more groups of 
notes, each group being faced in a different direction, but each note within a given group 
facing the same direction and having the same denomination as other notes in that group, 
whereas in "Stranger Facing" mode, each note in the stack is expected to be faced in the 
same direction and have the same denomination. Thus, in "Sort Facing" mode, the 
discriminator will process the stack and place notes of a target denomination faced in a 
target direction into pocket 1 . Upon encountering a target denomination but reverse- 
faced note {i.e., a reverse-faced condition), the machine will either present the flagged 
note into pocket 1 or off-sort the flagged note into pocket 2. When the reverse-faced 
target note is off-sorted to pocket 2, the machine may either present this note into pocket 
2 or continue processing notes. The system may permit the operator to select how these 
bills are to be handled via a set-up option {e.g., present into pocket 1, present into pocket 
2, or off-sort into pocket 2 and continue). 

Upon encountering other minor errors such as "no call", "suspect document", and 
"separate series", the machine will stop, presenting the flagged bills into one of the 
pockets. "Stacker fiiU" or "strap limit" conditions may be handled by stopping and 
waiting for the operator to clear one or both pockets. The "strap limit" may be set up on 
a pocket by pocket basis or based on the combined contents of pockets 1 and 2. Major 
errors are handled as discussed above (see e.g., discussion of the stranger 2 mode). 

6. Sort Orientation (SRT O) 

"Sort Orientation" mode is substantially similar to "Stranger Orientation" mode, 
the primary difference being the configuration of the stack of notes prior to processing. 
In "Sort Orientation" mode, the stack of notes is pre-sorted into one or more groups of 
notes, each group being oriented in a different direction, but each note within a given 
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group having the same denomination and being oriented the same as other notes in that 
group. The discriminator will process the stack and place notes having the target 
denomination and being oriented in a target direction into pocket 1 . Upon encountering a 
target denomination but reverse-oriented note (i.e., a reverse-oriented condition), the 
machine will either present the flagged note into pocket 1 or ofF-sort the flagged note into 
pocket 2. When the reverse-oriented target note is ofF-sorted to pocket 2, the machine 
may either present this note into pocket 2 or continue processing notes. The system may 
permit the operator to select how these bills are to be handled via a set-up option (e.g., 
present into pocket 1, present into pocket 2, or ofF-sort into pocket 2 and continue). 

Upon encountering other minor errors such as "no call", "suspect document", and 
"separate series", the machine will stop, presenting the flagged bills into one of the 
pockets. "Stacker full" or "strap limit" conditions may be handled by stopping and 
waiting for the operator to clear one or both pockets. The "strap limit" may be set up on 
a pocket by pocket basis or based on the combined contents of pockets 1 and 2, Major 
errors are handled as discussed above (see e.g., discussion of the stranger 2 mode). 

7. Sort Series rSRT S) 

In "Sort Series" mode, the discriminator will process a stack of notes and place 
notes of a target series or group of series into pocket 1 . Upon the occurrence of the 
"separate series" condition (e.g., upon encountering a note not having the target series), 
the system will ofF-sort the flagged note into pocket 2. The system may be programmed 
to stop or not to stop after encountering non-target notes, i.e., "separate series" notes. 
Alternatively, upon the occurrence of the "separate series" condition, the system may 
"present" the flagged note into pocket 1 and stop to allow the operator to inspect the 
note. 

a. Update Pocket 2 Target - Denomination and Series 

For example, in an embodiment in which the discriminator automatically selects 
the target series and denomination, if the first note in the stack is a 1996-series $100 bill, 
the machine will designate 1996-series $100 bills as the target note and will deliver 1996- 
series $100 bills into pocket 1 until encountering the first non- 1996-series $100 bill. The 
first non- 1996-series $100 bill, which may, for example, be a 1995-series $5 bill, will then 
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be ofF-sorted into pocket 2. According to one embodiment, the machine then continues 
to process notes, delivering 1996 -series $100 bills into pocket 1 and 1995-series $S bills 
into pocket 2, until encountering the next separate series condition (/.e., a bill other than a 
1996-series $100 or a 1995-series $5). Thereafter, upon encountering the next separate 
series condition, such as a 1995-series $10 bill, the 1995-series $10 bills are designated as 
the new target 2 series and the system halts so that pocket 2 may be cleared. When the 
system resumes operation, the machine continues to process notes, delivering 1 996-series 
$100 bills into pocket 1 and 1995-series $10 bills into pocket 2, until encountering the 
next separate series condition (/.e., a bill other than a 1996-series $100 or a 1995-series 
$10), and so on. 

b. Update Target 1 - Denomination and Series 

According to another embodiment in which target notes are defined in terms of 
series and denomination and in which the discriminator automatically selects the target 
series and denomination, if the first note in the stack is a 1996-series $100 bill, the 
machine will designate 1996-series $100 as the target series and denomination and will 
deliver 1996-series $100 bills into pocket 1 until encountering the first non- 1996-series 
$100 bill. The first non- 1996-series $100 bill, which may for example be a 1995-series $5 
bill, will then be "presented" into pocket 1. The operator may then remove all 1996-series 
$100 bills fi-om pocket 1 and then select an appropriate continuation key. The machine 
will then designate 1995-series $5 as the new target note and will proceed to deliver 
1995-series $5 bills into pocket 1 until encountering the first non- 1995-series $5 bill, and 
so on until the entire stack has been processed. If a note in the remainder of the stack is 
not a 1995-series $5 bill, then a separate series error will occur and the machine will 
present the non- 1995-series $5 bill into pocket 1, and so on. According to another 
embodiment, after a separate series note is presented into pocket 1, the machine restarts 
automatically when the operator removes all the bills from pocket 1 . The operator may 
then separate the bills by denomination and series (j^-g-y place all 1996-series $100 bills 
into one stack and the last 1995-series $5 bill into its own stack). Minor errors such as 
"no calls" and "suspect documents" may be presented in pocket 2 or off'-sorted into 
pocket 2 with the machine continuing to process bills. 
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c. Update Pocket 2 Target - Series 

According to another embodiment, target notes are defined only by series or 
group of series regardless of denomination. According to one embodiment, notes having 
a target series (target 1) are delivered to pocket 1 . Upon encountering a first separate 
series condition, the series of the first non-target 1 note is designated as a target 2 series 
(target 2). Target 2 notes are then off-sorted into pocket 2 without causing the machine 
to stop. The machine continues to process notes, delivering target 1 notes to pocket 1 
and target 2 notes to pocket 2, until the first note having a series other than target 1 series 
or target 2 series is encountered. At this point this third series note is designated as the 
"new" target 2 series and is directed toward pocket 2. According to one embodiment this 
third series note is delivered to pocket 2 and the machine is stopped vAth the display 
indicating a series change in pocket 2, The operator can then take the appropriate action 
such as removing all notes in pocket 2 (e.g., in an automatic restart configured set up) or 
remove all bills other than the third series bill and press a continuation key. The machine 
will then continue processing notes, continuing to deliver original target 1 notes to pocket 
1 and delivering "new" target 2 notes to pocket 2, until encountering a bill having a series 
other than target 1 or the current target 2. At this point, a separate series condition 
occurs as described above and a new target 2 series is designated. 

According to another embodiment, when a new target 2 note is encountered, the 
transport mechanism stops before the new target 2 note is delivered into the second 
output receptacle and a series change in pocket 2 message is displayed. In this manner, 
when the machine stops, all the bills in pocket 2 have the same series. The operator may 
then remove all the bills in pocket 2 and set them aside. Depending on the set up, the 
machine may either resume operation automatically or resume upon the selection of a 
continuation key. When the machine resumes, the new target note 2 is delivered into the 
now empty pocket 2 and the machine continues processing bills until encountering a 
"new" target note 2 series. 

Upon encountering other minor errors such as "no call" and "suspect document", 
the machine will stop, presenting the flagged bills into one of the pockets. "Stacker fiill" 
or "strap limit" conditions may be handled by stopping and waiting for the operator to 
clear one or both pockets. Major errors are handled as discussed above (see e.g., 
discussion of the stranger 2 mode). 
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For example, in an embodiment in which the discriminator automatically selects 
the target series, if the first note in the stack is a 1996-series $100 bill, the machine will 
designate 1996-series bills as the target series and will deliver all 1996-series bills into 
pocket 1 until encountering the first non- 1996-series bill. The first non- 1996-series bill, 
which may for example be a 1995-series $5 bill, will then be off-sorted into pocket 2. 
According to one embodiment, the machine then continues to process notes, delivering 
1996-series bills into pocket 1 and 1995-series bills into pocket 2, until encountering the 
next separate series condition (/>., a bill other than a 1996-series or a 1995-series note). 
Thereafter, upon encountering the next separate series condition, such as a 1993 -series 
$20 bill, 1993-series bills are designated as the new target 2 series and the system halts so 
that pocket 2 may be cleared. The machine then continues to operate in a similar manner 
as described in the paragraph entitled "Update Pocket 2 Target - Denomination and 
Series." 

d. Update Target 1 - Series 
According to another embodiment in which target notes are defined only by series 
or group of series regardless of denomination and in which the discriminator automatically 
selects the target series and denomination, if the first note in the stack is a 1996-series 
$100 bill, the machine will designate 1996-series as the target series and will deliver all 
1996-series bills into pocket 1 until encountering the first non- 1996-series bill. The first 
non- 1996-series bill, which may for example be a 1995-series $5 bill, will then be 
"presented" into pocket 1 . The machine then continues to operate in a similar manner as 
described in the above paragraph entitled "Update Target 1 - Denomination and Series" 
designating 1995-series notes as the new target series. Minor errors such as "no calls" 
and "suspect documents" may be presented in pocket 2 or off-sorted into pocket 2 with 
the machine continuing to process bills. 

According to another embodiment, target series are defined by series or group of 
series without regard to denomination. Moreover, factory default or user defined series 
categories may be defined. For example, a "new series" group may be defined to include 
all bills having a series of 1996 or later. This group may include for example, 1996-series 
$100s and 1997-series $50s and $20s). An "old-series" group may be defined as all other 
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bills. Alternatively, a "series 1" group may be defined to include, for example, all 1996- 
series and later $100s, all 1997-series and later $50s and $20s, and all $ls, $2, $5, and 
$10 regardless of series). Likewise, an accompanying "series 2" group may be defined to 
include all pre-1996-series SlOOs and all pre- 1997-series $50s and $20s. Using series 1 or 
series 2 in one of the above described series mode embodiments will permit the separation 
of all "old" series SlOOs, $50s, and $20s fi*om all other bills. Such an embodiment 
facilitates in the culling of all bills that are to be removed from circulation. As additional 
"new" series bill enter circulation (e.g.^ a 1999-series $10 bill), the definitions of series 1 
and series 2 may then be modified so that all bills that are to be removed fi-om circulation 
may be easily culled fi*om all other bills. 

For example, a series group (Series A) may be defined as all bills having a series of 
1995 or later. According to one embodiment. Series A is designated as the target series 
and all Series A notes are delivered to pocket 1 and all non-Series A bills are ofF-sorted to 
pocket 2. The machine may or may not be programmed to halt when a non-Series A note 
is encountered. Where the machine is not programmed to halt, a stack of bills may be 
quickly processed and separated into a group consisting of all 1995 and later series notes 
(pocket 1) and all pre- 1995 series notes (pocket 2). 

C. Mixed Modes 

Generally speaking, mixed modes are designed to accommodate a stack of notes 
having a "mixed" configuration, e.g,, including two or more denominations of notes in no 
particular order, where the operator desires to determine the number or aggregate value 
of notes of each respective denomination and/or the number or aggregate value of notes 
in the stack. Mixed modes "Mix 1", "Mix 2", "Mixed Facing" and "Mixed Orientation", 
each of which will be described below. As with stranger and sort modes, the 
discrimination system may include a display to indicate the number or aggregate value of 
notes of each respective denomination and/or the number or aggregate value of notes in 
the stack. 

1. Mixed 1 (Mix 1) 

In "Mix 1" mode, the discriminator will process the stack of mixed notes and will 
generally place the notes into pocket 1 . However, upon the occurrence of the "no call" or 
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"suspect document" condition, the discriminator will flag the note and either present the 
flagged note into pocket 1 or off-sort the flagged note into pocket 2. The system may 
permit the operator to select how these bills are to be handled via a set-up option (e.g., 
present into pocket 1, present into pocket 2, or ofF-sort into pocket 2 and continue). 

A "Stacker fiiU" condition may be handled by stopping and waiting for the 
operator to clear the full pocket. Major errors are handled as discussed above (see e.g.^ 
discussion of the stranger 2 mode). 

1. Mixed 2 (Mix 2) 

In "Mix 2" mode, as in "Mix 1" mode, the discriminator will process the stack and 
begin placing notes into pocket 1 until encountering a "no call" or "suspect document" 
condition, in which case the discriminator will flag the note and present the flagged note 
into either pocket 1 or pocket 2. The system may permit the operator to select how these 
bills are to be handled via a set-up option (e,g., present into pocket 1 or present into 
pocket 2). 

Upon encountering the "stacker fiiH" condition, however, the machine will not 
stop, as in "Mix 1" mode, but instead will automatically begin delivering the notes to 
pocket 2. Thereafter, upon encountering the "stacker full" condition in pocket 2, the 
machine will again switch pockets and begin delivering bills into pocket 1 if pocket 1 has 
been cleared by the operator. If pocket 1 has not been cleared and the "stacker full" 
condition thereby exists in both pockets 1 and 2, the machine will stop, requiring the 
operator to remove the bills from either pocket 1 or pocket 2 before continuing. 

Major errors are handled as discussed above (see e.g., discussion of the stranger 2 

mode). 

3. Mixed Facing (Mix F) 

In "Mixed Facing" mode, the discriminator will process a stack of mixed notes and 
place notes faced in a target direction into pocket 1 . Upon encountering a reverse-faced 
note, the machine will either present the reversed-faced note into pocket 1 or ofF-sort the 
reverse-faced note into pocket 2. The system may permit the operator to select how these 
bills are to be handled via a set-up option (e.g., present into pocket 1, present into pocket 
2, ofF-sort into pocket 2 and continue). 
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Upon encountering a "no call" or "suspect document" condition, the discriminator 
will flag the note and either present the flagged note into pocket 1 or ofF-sort the flagged 
note into pocket 2. The system may permit the operator to select how these bills are to be 
handled via a set-up option (e.g., present into pocket 1, present into pocket 2, ofF-sort 
into pocket 2 and continue). Where reverse-faced notes are being ofF-sorted into pocket 
2 without causing the machine to halt, no calls and suspect documents should be 
presented into either pocket 1 or pocket 2. 

The machine will stop, requiring the operator to remove the bills from the 
appropriate pocket before continuing, upon encountering a "stacker fiiU" condition. Major 
errors are handled as discussed above (see, e.g., discussion of the stranger 2 mode). 

4, Mixed Orientation (Mix O) 

In "Mixed Orientation" mode, the discriminator will process a stack of mixed 
notes and place notes oriented in a target direction into pocket 1 . Upon encountering a 
reverse-oriented note, the machine will either present the flagged note into pocket 1 or 
ofF-sort the flagged note into pocket 2. The system may permit the operator to select how 
these bills are to be handled via a set-up option (e.g., present into pocket 1, present into 
pocket 2, ofF-sort into pocket 2 and continue). 

Upon encountering a "no call" or "suspect document" condition, the discriminator 
will flag the note and either present the flagged note into pocket 1 or ofF-sort the flagged 
note into pocket 2. The system may permit the operator to select how these bills are to 
be handled via a set-up option (e.g., present into pocket 1, present into pocket 2, ofF-sort 
into pocket 2 and continue). Where reverse-oriented notes are being ofF-sorted into 
pocket 2 without causing the machine to halt, no calls and suspect documents should be 
presented into either pocket 1 or pocket 2. 

The machine will stop, requiring the operator to remove the bills from the 
appropriate pocket before continuing, upon encountering the "stacker full" condition. 
Major errors are handled as discussed above (see e.g., discussion of the stranger 2 mode). 

D. Count Mode rCNT) 

"Count Mode" is designed to accommodate a stack of notes in any configuration, 
where the operator desires to determine the number or total value of notes in a stack. 
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The discriminator will process the stack, placing notes into pocket 1 until encountering a 
"stacker full" or "strap limit" condition, in which case the discriminator will automatically 
begin to place the notes into pocket 2. Thereafter, upon encountering the "stacker full" 
or "strap limit" condition in pocket 2, the machine will again switch pockets and begin 
delivering bills into pocket 1 if pocket 1 has been cleared by the operator. If pocket 1 has 
not been cleared and the "stacker full" or "strap limit" condition thereby exists in both 
pockets 1 and 2, the machine will stop, requiring the operator to remove the bills from 
either pocket 1 or pocket 2 before continuing. Count mode may operate in either a unit 
mode or a value mode. In the unit mode, notes are simply counted and the total number 
of notes is communicated. In the value mode, the values of notes are totaled and the total 
value is communicated. Likewise, strap limits may be defined in terms of a unit or piece 
count {e.g,^ 100 notes) or in terms of a total value {e,g.^ $200 notes in notes). 

The machine will also stop, requiring the operator to remove the bills fi*om the 
appropriate pocket, upon encountering a "suspect document" condition. Major errors are 
handled as discussed above (see, e,g,, discussion of the stranger 2 mode). 

FIGS. 38 and 39 summarize some embodiments of the above described modes. 
For example, in Stranger 1 mode (STR 1), bills having a target denomination are 
delivered into pocket 1 . Chains (C), Jams (J), and Doubles (D) cause the machine to halt 
with chain, jammed, and doubled bills being directed to pocket 1. Also, strap limits (SL) 
and stacker full (SF) errors in pocket 1 cause the machine to halt. Strangers (S), No Calls 
(NC), Separate Series (SS), and Suspect (SD) bills may be optionally directed to either 
pocket 1 or pocket 2 depending on user selections. 

Each of the above operating modes is designed to be selectively activated, either 
individually or in combination, by an operator. In one embodiment of the present 
invention, the operating modes may be activated through a control panel. FIG. 30 is a 
fi-ont view of a control panel 610 according to one embodiment of the present invention. 
The control panel 610 comprises a keypad 620 and a display section 630. The keypad 
620 comprises a plurality of keys including seven denomination selection elements 640a- 
640g, each associated with one of seven U.S. currency denominations, /.e., $1, $2, $5, 
$10, $20, $50, and $100. For foreign bill discriminators, the denomination selection 
elements may be labeled according to the currency system which a discriminator is 
designed to handle, and accordingly, there may be more or less thzm seven denomination 



CHICAGO 187433vl 47171-00344USP1 



70 

selection elements. The $1 denomination selection key 640a also serves as a mode 
selection key. The keypad 620 also comprises a "Continuation" selection element 650. 
Various information such as instructions, mode selection information, authentication and 
discrimination information, individual denomination counter values, and total batch 
counter value are communicated to the operator via an LCD 660 in the display section 
630. 

According to another embodiment, a touch screen is employed to display selection 
elements for selection by the operator as well as to display various messages to the 
operator including status and error conditions. Additionally, the touch screen 
input/output device may be employed to provide on-line help information to the operator, 
for example, to explain an operation feature or how to handle a given error condition. An 
example of a touch screen is described in more detail in U.S. Pat. No. 6,3 1 1,819 Bl 
(incorporated by reference above). 

As described briefly above, one of the functions of the touch screen display is to 
display selection elements which may be selected by touching the portion of the screen 
associated with the selection element. The touch screen thereby serves in one respect as a 
"keyboard", wherein the selection elements displayed on the screen represent "keys" that 
are activated by touching the associated area of the screen. Alternatively, it will be 
appreciated that a conventional keyboard may be used instead of or in addition to the 
touch screen keyboard to facilitate selection of various selection elements. At any rate, in 
embodiments using a touch screen, the touch screen display may display not only selection 
elements or "keys", but also may display messages to the operator including status and 
error conditions of the discrimination system. Preferably, the configuration of the touch 
screen display is programmably changeable between several configurations, so that at any 
given time the touch screen will display only those "keys" or status and error conditions 
that are appropriate with respect to the present status of the discrimination system. For 
example, the touch screen may display a series of "menus" or "sub-menus", each menu 
being associated with a particular mode of operation or status of the discrimination 
system and thereby including only those keys or display conditions appropriate to the 
particular mode or status of the discrimination system. The menu-driven approach is 
designed to simplify the "keyboard" for operators and reduce training times accordingly. 
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The touch screen display may be programmed via computer software including set-up 
software, operation software and diagnostic software. 

Set-Up Information 

The set-up software is designed to enable the operator to customize various 
operating parameters and engage or disengage various features of the discrimination 
system. The operating parameters may include, for example, default settings, stopping 
conditions, oflF-sort modes, pocket settings, denomination keys, stranger records or 
communications port settings. For example, a set-up mode may permit the user to 
identify which pocket is to receive no calls, suspect documents, mis-faced and mis- 
oriented documents, strangers, denomination changes, doubles, and chains or other bills 
or documents causing other types of minor or major errors. This information may be 
retrieved from the user via a routing interface having a data retrieval device such as a 
touch-screen. Alternatively, the data retrieval device may be some other kind of input or 
input/output device such as a keypad, buttons, or switches. Likewise, the set-up mode 
may permit the user to define which pockets are to receive which kinds of documents and 
whether the system should stop upon the occurrence of various events, e,g., various 
minor errors. Information concerning whether the system should stop upon the 
occurrence of one or more of the above conditions may be retrieved from the user via a 
flagging control interface having a flagging data retrieval device such as a touch-screen. 
Alternatively, the flagging data retrieval device may be some other kind of input or 
input/output device such as a keypad, buttons, or switches. The flagging control interface 
may be combined with the routing interface. Likewise the same touch-screen or input 
device may be used both to retrieve data concerning to which pockets various bills are to 
be directed as well as whether the system should stop upon the occurrence of one or more 
events such as the occurrence of one or more Xyp^s of minor errors. The features of the 
discrimination system which may be engaged or disengaged in the set-up mode include 
operating modes, operating keys, sub-batching, suspect document authentication tests, 
stranger records, separate series discrimination, and/or audio alarms. 

As described generally above, in a touch screen embodiment, the above-described 
operating features may be activated by touching selection elements or "keys" in respective 
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"menus" associated with the operating features. Thus, in the set-up mode, the 
discrimination system may include the following: 

(1) a key or keys which allows the customization of user-default settings or the 
selection of a factory default setting; 

(2) a key which engages or disengages sub-batching; 

(3) a key or keys which engage or disengage the operating modes, e,g,, STR 1, 
STR 2, STR F, STR O, SRT 1, SRT 2, SRT 3, SRT F, SRT O, Mix 1, Mix 2, MIX F, 
MIX O and Count; 

(4) a key or key which engages or disengages the operating keys "Verify" (permits 
the machine to process bills without affecting existing totals), "Unit" (toggles between 
unit and value modes), "SD", "Density", "Add" (toggles between maintaining running 
totals and clearing running totals when the input hopper and both output pockets are 
cleared) or "Mode"; 

(5) a key or keys which engages or disengages the audio alarms for the various 
error conditions, e.g., Jam (J), Doubles (D), Chain (C), Stranger (S), Denomination 
Change (DC), No Call (NC), Suspect Document (SD), Separate Series (SS), Strap Limit 
(SL), or Stacker Full (SF); 

(6) a key or keys which sets the use of denomination keys for the minor errors of 
no call (NC) and suspect document (SD); 

(7) a key or keys which sets a stranger record (/.e., sets whether the system should 
"record" or reflect in the appropriate counters the denomination/value of stranger notes); 

(8) a key for enabling or disabling the SD minor error condition; 

(9) a key for enabling or disabling the SS minor error condition; 

(10) a key or keys for setting the configuration of communication ports; 

(1 1) a key or keys for setting pockets for target notes, either manually or 
automatically; 

(12) a key or keys for enabling or disabling the "off-sort" function or customizing 
stopping conditions related to the off-sort function (e.g., present into pocket 1, present 
into pocket 2, off-sort and continue); and 

(13) a key or keys for engaging or disengaging the "Face" and "Right" keys (the 
"Right" key is a forward/reverse orientation key). 
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When engaged in the set-up mode, pressing the "Face" key gives the user the 
ability to quick-face a stack of bills. The machine will deliver face-up bills to pocket 1 
and face-down bills to pocket 2. Similarly, pressing the "Right" key gives the user the 
ability to quick-right a stack of bills. The machine will deliver "readable" bills, e.g., 
wherein the words of the bill are right-side-up, to pocket 1 and non-readable bills, e.g., . 
wherein the words of the bill are upside-down, to pocket 2. Accordingly, the "Right" key 
causes bills having a forward orientation to be delivered to one pocket while causing bills 
having a reverse orientation to be delivered to the other pocket. 

Operation Screens 

The operating software is designed to provide the operator with a series of menus 
or screens, each screen generally being associated with one or more modes of operation, 
e.g., STR 1, STR 2, etc. As described above, in a touch screen embodiment, each of the 
screens include selection elements or "keys" which the operator may touch to activate 
appropriate functions related to the operating mode or status of the discriminator. The 
screens are further designed to display messages to the operator related to the operating 
modes such as, for example, batch or sub-batch totals and status or error conditions. 
Preferably, the touch screen at any given time will display only those "keys" or status and 
error conditions that are associated with the present status of the discrimination machine. 
FIG. 3 1 represents a "crossroad" or "main" touch screen associated with the a machine 
operating in "Stranger 1" (STR 1) mode. The hatched keys represent functions that are 
engaged. The touch screen contains the following keys and displays: 



END (700) 


This key ends either a sub-batch (by pressing 




once) or a batch (by pressing twice). 


ADD (701) 


This key engages or disengages the Add 




function. 


VERFY (702) 


This key allows for Verify mode operation. 


SD (703) 


This key engages or disengages the Suspect 




Document (SD) minor error condition. 


MODE (704) 


This key engages the operating modes. 


MENU (705) 


This key enables the operator to view totals, set 




strap limits, and SD and Density thresholds. 
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RIGHT (706) 



This key enables the operator to quick-right a 
stack of bills when this function is enabled in the 
set-up mode. 



FACE (707) 



This key enables the operator to quick-face a 
stack of bills when in this function is enabled in 
the set-up mode. 



S-BAT display (708) 



This displays aggregate totals associated with a 
sub-batch of currency bills. 



BAT display (709) 



This displays aggregate totals associated with a 
batch of currency bills. 



MODE display (710) 



This displays the selected mode of operation of 
the machine. 



POCKET 1 display (711) 



This displays the target note associated with 
pocket 1. 

This displays the notes associated with pocket 2. 



POCKET 2 display (712) 



Additional discussion of examples of operating screens and their use is described 
in more detail in U.S. Pat. No. 6,31 1,819 Bl (incorporated by reference above). 

While many of the above embodiments have been described in conjunction with 
U.S. currency, systems according to the present invention may alternatively or 
additionally process currency of other countries such as the United Kingdom, France, 
Germany, Japan, Spain, Canada, Italy, Brazil, Mexico, Taiwan, and Saudi Arabia. 
Likewise, the above systems may support the processing of multiple types of documents 
including, for example, checks, deposit slips, header documents, etc. 

Additionally, the systems described above may contain fitness sensors such as 
density sensors, reflectance sensors, magnetic sensors, correlation, UV and soil sensors, 
tear detectors, etc. Also the systems may utilize flash memory as mentioned above and E"^ 
proms for reliable storage of data and set ups. 

Additionally, the systems described above may contain unique customization 
features such as user-defined keys, user-defined print outs, user-defined modes of . 
operation, user-defined document distribution parameters, user-defined set-ups. The 
customization features may be controlled or changed through simple input though an 
interface device such as a keyboard or touch screen. 

User Customization 
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As described above and as to be further described below, according to 
embodiments of the present invention, the system permits the user or operator to 
customize the operation of the machine in a number of ways. For example, in the above 
described modes of operation, the user may be permitted to designate into which pocket 
certain bills are delivered and whether the machine should stop, e.g. , deliver any no calls 
into pocket 2 and stop the machine after each no call is delivered to pocket 2. Additional 
examples of how the user may customize a system according to the present invention are 
described in connection with FIGS. 32-37. FIGS. 32-37 illustrate examples of displays 
designed to aid the operator in tailoring the operation of the machine according to the 
operator's preferences. These figures illustrate displays that may be used to aid in 
retrieval of routing and flagging information from a user such as via a routing interface 
having a data retrieval device such as a touch-screen. Alternatively, the data retrieval 
device may be some other kind of input or input/output device such as a keypad. 
Additionally or alternatively, information concerning whether the system should stop upon 
the occurrence of one or more conditions may be retrieved from the user via a flagging 
control interface having a flagging data retrieval device such as a touch-screen. 
Alternatively, the flagging data retrieval device may be some other kind of input or 
input/output device such as a keypad. The flagging control interface may be combined 
with the routing interface into a single interface system. 

FIG. 32 illustrates an example of an operating parameters selection screen in 
which no selections have been made. The left-hand column (CI) lists various features and 
conditions for which the operator may make selections. The right-hand column (C3) lists 
the available selection choices or options associated with each feature or condition and 
the middle column (C2) displays the selected option for each feature or condition (in FIG. 
32 no selections have been made). 

Turning to FIG. 33, an example of the operating parameters selection screen for a 
Stranger Facing mode is illustrated. In general, options which are not available are 
displayed in a non-highlighted or dim manner, illustrated in FIG. 33 via striking through 
unavailable options, e.g., the "OFF" and "ALL" selection choices for the Target 1 
denomination. Based on the selections displayed in FIG. 33, the system will deliver to 
pocket 1 bills having the same denomination and face orientation as the first bill in a stack. 
This is evident with reference to box C2,R1 which designates the target denomination as 
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that of the "1st BILL". Additionally, box C2,R2 designates a target face orientation as 
the face orientation of the "1st BILL". Neither forward/reverse orientation 
("orientation") nor "series" has been activated so bills are not distinguished on those 
bases. With respect to the designation of the Target 1 denomination, the operator may 
change the selection from "1st BILL" to a specific denomination, $1 - $100 or to User 
Select (US). If User Select is chosen, at the time the mode is invoked, the operator will 
be prompted as to the desired selection. In the case of selecting a denomination, any 
available option may be chosen such as "1st BILL" or a specific denomination. This may 
be accomplished, for example, by pressing the screen in box C2,R1 in a touch screen 
environment which will cause the displayed selection to scroll through the available 
options. Likewise, with respect to the designation of the target face orientation, the 
operator may scroll through the options of "1st BILL", "FACE UP", "FACE DOWN", 
and "US". In boxes C3, Rl and C3,R2 the option "OFF" is not available in a Stranger 
Facing mode. 

With respect to forward/re verse orientation, the operator may choose either 
"OFF", "1st BILL", FORWARD", "REVERSE", or "US". With respect to series 
selection, the operator may choose either "OFF", "1st BILL", "US", or scroll through any 
defined series groups such as those described above, e.g., in connection with the Sort 
Series modes. These series groups may include factory-defined series groups and user- 
defined groups. Additionally, the operator may be given the option to simply designate a 
given series or range of series, e.g., "1996+" for all bills of a 1996 or later series or 
"1990-1996" for all bills having a series fi-om 1990 to 1996. 

In box C2,R5, the operator may designate whether the parameters defining Target 
1 should be updated upon the occurrence of a relevant condition such as a denomination 
change, stranger, or separate series condition. The updating may be permitted, for 
example, for all activated parameters defining a target denomination (e.g., denomination 
and face orientation in the example of FIG. 33) or alternatively, the user may elect to 
update only certain ones of the activated parameters (e.g. , update upon a stranger 
condition (new denomination) but not on a reverse face condition). As displayed in FIG, 
33, the Target 1 parameters are not updated during the processing of a stack of bills. 
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In the Stranger Facing modes, the operator is not permitted to designate a second 
set of target parameters and accordingly this section (C2,R6 - C3,R10) of the display is 
dimmed. 

Boxes C2,R1 1 - C2,R19 permit the operator to designate how certain minor error 
conditions are to be handled, i.e., by presenting the flagged bill in pocket 1 (PI), 
presenting the flagged bill in pocket 2 (P2), or delivering the flagged bill to pocket 2 and 
continuing to process any remaining bills (CONT-2). 

Additionally, for strangers, denomination changes, and separate series, the 
operator is also given the option of having the transport mechanism stopped with the 
flagged bill being maintained within the transport mechanism (ST), /.e., before the flagged 
bill is delivered into a pocket. Positional information obtained fi^om an encoder may be 
employed to stop a bill in a controlled manner and so that the bill is stopped in a 
predetermined position or identifiable location. For example, the transport mechanism 
may be stopped such that a flagged minor error bill is located after a diverter and before a 
next diverter or output receptacle such as between diverter 60 and output receptacle 1 7b 
such as being adjacent to plate 78 of FIG. 26c. Alternatively, using the embodiment of 
FIG. 26c as an example, a flagged minor error bill may be stopped before reaching 
diverter 60 such as being adjacent to plate 62. One embodiment of a stopping mechansim 
employing an interconnected CPU, optical encoder, transport mechanism, and drive 
motor is described in U.S. Pat. No. 5,295,196 incorporated herein in its entirety. 
Likewise on a currency evaluation device having only a single output receptacle such as 
that describe in U.S. Pat. No. 5,295,196, a flagged minor error bill such as a stranger, 
denomination change, or separate series bill may be stopped so that it is located at a 
predetermined or identifiable position within the transport mechanism (i.e., before being 
transport to the output receptacle). 

As illustrated in FIG. 33, stranger bills, no calls, suspect documents, documents 
having an improper size, and unfit documents are all presented into pocket 2. 
Additionally, reverse faced notes are delivered to pocket 2 but do not cause the machine 
to halt operation. Accordingly, bills having the target denomination and target face 
orientation are delivered into pocket 1 while bills having the target denomination but not 
the target face orientation are delivered to pocket 2. The error conditions of 
denomination change, reverse forward-reverse orientation, and separate series have been 
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disabled by the choices selected above, i.e., a denomination change error can not occur in 
a stranger mode, and by turning off orientation and series selections in boxes C2,R3 - 
C2,R4 orientation and series error conditions will not occur. 

Boxes C2,R20 - C2,R23 permit the operator to set how stacker fiiU, strap limit, 
chain, and double error conditions are handled. As illustrated in FIG. 33, the machine will 
stop upon the occurrence of a stacker fiill condition. Another option includes switching 
delivery of target notes to the non-current pocket when the current pocket becomes full 
provided there are no bills in the non-current pocket. Otherwise the machine will halt 
until one of the pockets is cleared. Box C2,R21 indicates that strap limits will be counted 
using the contents of both output pockets, i.e., a strap limit will occur when the combined 
number of target denomination bills delivered to pocket 1 (having the target face 
orientation) and target denomination bills delivered to pocket 2 (having a reverse face 
orientation) reaches the limit associated with the target denomination. When either a 
chain or a double error condition occurs, the machine stops with any chain or double bills 
being delivered into pocket 2. 

Turning to FIG. 34, an example of the operating parameters selection screen for a 
Sort 3 mode is illustrated. Here $5 bills (having any face orientation, any forward/reverse 
orientation, or any series) are delivered to pocket 1 while the first non-$5 bill becomes the 
second target denomination and is off-sorted into pocket 2. Thereafter $5 bills are 
delivered to pocket 1 and target 2 denominated bills are delivered to pocket 2. Upon the 
occurrence of a denomination change, the denomination change bill will be presented into 
pocket 2 (C2,R12) and the denomination of the flagged bill will become the new target 2 
denomination (C2,R10). The target 1 denomination will remain $5 as box C2,R5 
indicates that this denomination should not be updated. 

Turning to FIG. 35, an example of the operating parameters selection screen for a 
first user defined mode is illustrated. The system may permit the operator to set a number 
of personalized operating modes (e.g., user-defined 1, user-defined 2, etc.) Likewise the 
system may permit user to define the name of the modes, e.g., "Acme Bank Closing 
Mode", "Acme Bank Commercial Mode"). According to the selections made in FIG. 35, 
all face up $100 bills having a series of 1996 or later are delivered into pocket 1 while all 
face down $100 bills having a series of 1995 or earlier are delivered to pocket 2. When 
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any possible minor error listed in rows Rl 1-R19 occurs, the flagged bill is presented in 
pocket 2. 

Information concerning user-defined modes is stored in a memory such as an 
PROM so that it can be recalled in the future such as on days subsequent to the day that it 
is original defined. This information is stored in such a manner that it is not lost after the 
power switch of the currency discriminator is turned off as in a nonvolatile memory. The 
definition of particular user-defined mode will remain unchanged until it is re-defined by a 
user of the currency discriminator. In this manner a user may define a mode of operation 
that is particularly adapted to the needs of the user and repeatedly recall that mode of 
operation whenever the user desires to operate the machine in that mode. For example, 
the operate could desire to process a stack of currency bills using one of the factory 
default modes such as the Mixed 1 mode of operation and then process of second stack of 
bills using an user-defined mode. In such a case, the operator would first select the 
factory mode desired such as Mixed 1, process the first stack of bills, then select the 
desired user-defined mode, and process the second stack of bills. The definitions of the 
factory-defined or default modes may also be stored in an PROM. 

Turning to FIG. 36, an example of the operating parameters selection screen for a 
second user defined mode is illustrated. According to the selections made in FIG. 36, bills 
of all denominations (as in a mixed mode), are delivered into pocket 1. This is indicated 
by the selection of "ALL" in box C2,R1. No calls are presented in pocket 1 while 
suspects, improperly size bills and unfit document are presented in pocket 2. Chains and 
doubles are directed to pocket 1 and the machine stops. 

Turning to FIG. 37, an example of the operating parameters selection screen for a 
third user defined mode is illustrated. According to the selections made in FIG. 37, bills 
of all denominations (as in a mixed mode) are delivered into pocket 2. No calls are 
presented in pocket 2 while suspects, improperly size bills and unfit document are 
presented in pocket 1. Chains and doubles are directed to pocket 1 and the machine stops. 

Now various embodiments of dynamic sorting or assignment methods are 
described in more detail in conjunction with FIGS. 40-48. The dynamic sorting methods 
may be used in conjunction with the various devices described above such as those 
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illustrated in and described in conjunction with FIGS, la-lc, 26a-26c, lldL-llc, 28, and 
29. 

Generally a Dynamic Assignment is a quick evaluating method that allows a multi- 
pocket currency evaluating device, such as the Cummins Multi-Pocket Sorter or 
variations of the Cummins Multi-Pocket Sorter, to automatically assign a denomination to 
an "open pocket," which is a pocket that has not had a denomination assigned thereto and 
which has no currency in it. Exemplary evaluating devices compatible with the invention 
are described in commonly-owned, co-pending U.S. Application Serial No. 09/635,181, 
entitled "Method of Creating Identifiable Smaller Stacks of Currency Bills Within a 
Larger Stack of Currency Bills" which was filed on August 9, 2000, incorporated herein 
by reference in its entirety, which may be employed in conjunction with the present 
invention. Likewise, examples of multi-pocket sorters ("MPS") are illustrated in FIGS, 
la-lc, 26a-26c, 27a-27c, 28, and 29. 

Embodiments of the Dynamic Assignment method provide fast and efficient 
results when processing mixed denomination currency. Some embodiments of Dynamic 
Assignment methods allow the highest volume denominations to be dynamically assigned 
to the open pockets, and therefore the evaluating device can keep evaluating currency as 
long as open pockets are available even though one or more pockets has reached its 
currency bill limit. After all the pockets have been taken (/.e., no open pockets are 
available) the evaluating device can operate as long as the currency bills being evaluated 
have the same denominations as the currency bills that have already been evaluated and 
that are residing in output pockets in which the stack limit has not been reached. Also, 
after a dynamic pocket is emptied and is open again, a new denomination can be assigned 
to that pocket. In general, without a dynamic assignment the evaluating device would 
stop when a pocket or pockets with a fixed assigned denomination reaches a limit. 

According to some embodiments a multi-pocket currency discriminator may be 
provided in which all pockets are fixed pockets but which permit an operator the option 
to assign more than one pocket for a particular denomination. Such embodiments 
present at least two problems. One problem is that the assignment of other pockets to 
one denomination is done at the expense of pockets for other denominations. Another 
problem is that the operator must anticipate approximately how many currency bills of a 
particular denomination exist in the batch of currency bills requiring evaluating. Dynamic 
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Assignment operation greatly reduces these and other problems. Furthermore, dynamic 
parameters, those parameters on which dynamic assignment is made, are not limited to 
denomination. Other predetermined parameters may be used as dynamic parameters to 
determine to which pockets currency bills will be delivered, e.g., country, orientation, 
size, authenticity characteristic, and others, and any combination of parameters may be 
applied to the currency bills. 

Referring to FIG. 40, FIG. 40 illustrates a flowchart for making parameter 
assignments to pockets such as denomination parameter assignments. Such parameters 
assignments may be made in setup mode. The process begins at step 800 and the 
currency evaluation device prompts the operator to choose a method of assignment (802). 
The currency evaluation device may contain a user interface to provide information to and 
receive information from an operator of the device. The operator can choose fiill dynamic 
assignment (804) or make individual assignment decisions (806) about individual pockets 
or output receptacles. Once the pocket assignment procedure has been completed, the 
process ends (808). 

By selecting full dynamic assignment (804) all pockets (or all available pockets) 
are designated to be dynamic pockets. Embodiments of dynamic pockets will be 
described in more detail below but generally a dynamic pocket is a pocket which can be 
assigned to a particular denomination or sorting parameter during normal operation of a 
currency evaluation device, that is, a denomination or other parameter assignment can be 
made on-the-fly. For example, a dynamic pocket may be a pocket that does not have a 
specific denomination pre-assigned to it in which case the evaluating device automatically 
assigns a denomination to a particular dynamic pocket on-the-fly. After a dynamic pocket 
has been assigned a denomination the dynamic pocket becomes "temporarily" a fixed 
pocket, accepting only currency bills of the same denomination as the automatically 
assigned denomination until the pocket has been cleared so that it becomes once again an 
open pocket. When the dynamic pocket becomes an open pocket the evaluating device 
will automatically assign another denomination to the dynamic pocket, as needed, which 
could be the same or different than the previous denomination that was assigned to the 
dynamic pocket. 

The process of making pocket assignment is discussed in more detail in 
conjunction with FIG. 41 which illustrates one embodiment of a user interface 900, Any 
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of a variety of user interfaces may be utilized. For example, the user interface 900 may be 
a touch screen, a combination of a display and physical selection elements such as physical 
keys, buttons, or switches, or may comprise a touch screen and a non-touch display 
and/or physical keys, buttons or switches. In some embodiments, a touch screen, a non- 
touch screen display, and/or physical selection elements are mounted directly on the 
currency evaluation device. In other embodiments, a touch screen, a non-touch screen 
display, and/or physical selection elements may be physically separate from the currency 
evaluation device. For example, the display (touch screen or non-touch screen) may be 
mounted directly on the currency evaluation device and a separate keyboard may be 
electrically coupled to the currency evaluation device. Likewise the interface may 
comprise tights and/or buzzers to communicate information to an operator. 

The user interface 900 illustrated in FIG. 41 comprises a number of selection 
elements such as a fiill dynamic selection element 902, a plurality of denomination 
assignment selection elements 904, a plurality of dynamic assignment selection elements 
906, a plurality of "no bills" assignment selection elements 908 and a "done" selection 
elements (710). As discussed above, the selection elements may be either physical 
selection elements or displayed selection elements on a touch screen. For example, user 
interface 900 may be a touch screen and the selection elements may be displayed keys 
which can be touched to make various selections. 

The user interface 900 is provided with means for an operator to make different 
parameter assignments for a plurality of output receptacles. In the example shown in FIG. 
41, the operator is permitted to designate assignments for six output receptacles, which 
may correspond, for example, to pockets 1 16a-l 16f of the currency evaluation device 
100 illustrated in FIG. la or the output pockets illustrated in FIG. Ic. 

A method of indicating pockets assignments will now be discussed in conjunction 
with FIG. 41 . If the operator wishes to make all pockets dynamic pockets, the operator 
may simply select the full dynamic selection element 902. Alternatively, the operator may 
achieve the same result by selecting all the dynamic selection elements 906. Of course, 
full dynamic selection element 902 may be omitted in some embodiments in which case a 
full dynamic assignment may be made by selection all the dynamic selection elements 906. 

The operator may make a pocket to a fixed pocket by selecting an appropriate one 
of the denomination selection elements 904. For example, the interface permits the 
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operator to make Pocket #1 a $20 bill fixed pocket by selecting selection element 904a. 
When selection element 904a has been selected, the operation of the currency evaluation 
device is controlled, for example, by a processor so that only $20 bills may be transported 
into Pocket #1 . If the operator wishes to assign the $5 denomination to Pocket #2, 
selection element 904b may be selected. Likewise, if the operator desires to designate 
Pockets #3-#5 dynamic pockets, then selection elements 906c - 906e may be selected. 
Finally, if the operator desires to turn off Pocket #6 so that no bills are transported into 
Pocket #6 during normal operation, the operator may select selection element 908f Of 
course, the option to turn off a pocket may be omitted in some embodiments in which 
case selection elements 908 may be omitted. In some embodiments, the currency 
evaluation device may be adapted to automatically turn off one or more of its pockets. 
This may be done, for example, by disabling the selection elements associated with a 
particular pocket such as the column of selection elements associated with a non- 
functional pocket. For example, if a stacking unit in one of the pockets breaks, the 
device, e.g., via the control of a processor, may turn off that pocket. Such embodiments 
have the advantage of permitting the currency evaluation device to continue operating 
using the other, functional output receptacles even when one or more of the pockets 
become non-functional. This has the advantage of minimizing any interruption of the 
normal work of a business using the currency evaluation device during the time it tales to 
get a non-functional pocket repaired. 

It is apparent that the user interface 900 of FIG. 41 permits the operator of a 
currency evaluation device complete flexibility in making pocket assignments. For 
example, the operator may choose to make all pockets (or all functional pockets) dynamic 
pockets (e.g., via selection element 902 or selection elements 906) - such an assignment 
choice is called as a full dynamic assignment. Alternatively, the operator may choose to 
assigned fixed denomination to all pockets (or all available pockets) (e.g., via choosing 
from selection elements 904 and not any of the individual dynamic selection elements 906) 
- such an assignment is called a full fixed assignment.. Alternatively, the operator may 
make some pockets fixed while making others dynamic (e.g., via choosing some 
denomination selection elements 904 and some individual dynamic selection elements 
906) - such an assignment is called a dynamic-fixed combination assignment or dynamic- 
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fixed assignment. An example of a fixed-dynamic combination assignment is illustrated in 
FIG. 44, described in more detail below. 

In a "Fixed Assignment" each output pocket, such as output receptacles 106c- 
106h shown in FIGS, la-lb, is designated as a fixed pocket which means that the pocket 
is "fixed" to accept only an operator assigned denomination. Of course, the operator may 
choose at a later time to change the denomination that is assigned to that particular 
pocket. The operator may also choose at a later time to change a fixed pocket to a 
dynamic pocket. However, if the operator chooses to change the denomination that is 
assigned to a particular pocket without changing any of the fixed pockets to dynamic 
pockets, the pocket will still be a "fixed" pocket, the only difference being that the 
denomination that the pocket is "fixed" to accept has changed. For example, each pocket 
can be assigned one bill denomination: pocket 1 is assigned a $1 denomination, pocket 2 
is assigned a $5 denomination, pocket 3 is assigned a $10 denomination, pocket 4 is 
assigned a $20 denomination, pocket 5 is assigned a $50 denomination, and pocket 6 is 
assigned a $100 denomination. Accordingly each respective pocket will only accept the 
particular denomination that it has been assigned. Therefore, if any one pocket becomes 
full then the evaluating device will stop when another bill having the denomination 
assigned to the fiill pocket is encountered, even if there is one or more empty pockets. 

Alternatively, the operator may fix the pockets according to any combination that 
the operator desires. For example, assuming that the operator may know that $1 currency 
bills comprise 50 percent or more of the currency stack requiring evaluation, then the 
operator may fix half of the evaluating device's pockets, which would be three pockets 
according to the previous example, to receive $1 bills. The three pockets assigned to 
receive $1 bills can be any of the pockets of the evaluating device. 

A "Dynamic-Fixed Assignment." is a hybrid assignment that combines the "Full 
Dynamic Assignment" and the "Fixed Assignment" into one. Some of the evaluating 
device's pockets will be selected to be dynamic pockets while the others will be fixed 
pockets. The dynamic pockets will operate according to the "Dynamic Assignment" 
described above and the fixed pockets will operate according to the "Fixed Assignment" 
described above. In the "Dynamic-Fixed Assignment" the operator can be given a choice 
to select preprogrammed alternatives as far as which pockets will be fixed pockets, which 
will be dynamic pockets, which denomination or denominations will be dynamically 
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assigned, which denomination or denominations will be fixed, and which denomination or 
denominations will be fixed to which pocket. Alternatively, the operator may be able to 
fully customize the pocket assignment. 

Additionally, in some embodiments of a Dynamic-Fixed Assignment open dynamic 
pockets may not be accessible to bills having denominations fixed to one or more pockets. 
For example, if Pocket #1 is fixed to $1 bills and Pockets 2-6 are dynamic pockets and the 

101 bills are $1 bills, the device will stop operating upon the detection of the lOT* $1 
bill (assuming a stack Hmit of 100). The device stops even though pockets 2-6 are open 
dynamic pockets. Likewise, if Pockets 1 and 2 are both fixed to $1 bills, in the above 
example, the device may continue operating until the denomination of the 201*^ $1 
(assuming Pocket 1 was not cleared after becoming full). 

Alternatively, in some embodiments of a Dynamic-Fixed Assignment open 
dynamic pockets may be indicated (e,g.^ via a user interface) to be accessible to bills 
having denominations fixed to one or more pockets. According to such an embodiment 
and using the example for above, if Pocket #1 is fixed to $1 bills and Pockets 2-6 are 
dynamic pockets and the 101 bills are $1 bills, the device will not stop operating upon 
the detection of the lOT^ $1 bill (assuming a stack limit of 100). Rather the 101^* $1 bill 
may be dynamically assigned to Pocket #2. 

As discussed above, according to some embodiments, the currency evaluation 
device may be programmed to permit the operator to choose one of three different ways 
of assignment: a "Full Dynamic Assignment", a "Dynamic-Fixed Assignment", or a "Fixed 
Assignment". Means for selecting each way of assignment are provided in the evaluating 
device, such as a user interface such as a touch screen or other type of control panel. For 
example, a selection button may allow an operator to choose between "Full Dynamic," 
"Dynamic-Fixed," and "Fixed" Assignment. If the operator chooses either the "Dynamic- 
Fixed Assignment" or the "Fixed Assignment"), then the operator has to assign at least 
one denomination to at least one pocket. Means for assigning a denomination to a fixed 
pocket are provided in the evaluating device such as, for example, one or more 
assignment buttons which permit the assignment of a particular denomination to a 
particular pocket. Alternatively and/or additionally, other sorting criteria may be assigned 
to particular pockets, e.g., face orientation, country, etc. 
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Additionally, according to some embodiments, dynamic/fixed assignment can be 
made on a per denomination basis. FIG. 42 illustrates an example of a user interface 1000 
in which dynamic vs. fixed assignments are made on a per denomination basis. The 
interface 1000 may be any type of interface as explained above, e,g,, touch screen, non- 
touch screen display and physical selection elements, or a combination thereof In the 
example illustrated in FIG. 42, a column is associated with each U.S. denomination. The 
current pocket assignment is displayed in row 1002. The current pocket assignment can 
be changed using scroll selection elements 1004 and 1006 or the dynamic selection 
elements 1008. Selection of a dynamic selection element 1008, designates a 
corresponding denomination as one that will be djoiamically assigned to an available 
dynamic pocket. The scroll keys 1004 and 1006 may be used to scroll through pockets of 
the currency evaluation device. For example, in the case of the currency evaluation 
device shown in FIG. la or Ic, the scroll keys 1004 and 1006 may scroll through a list 
containing a "1^ Upper Pocket" (e.g., 106a), a "2"^ Upper Pocket" (e.g., 106b), a 'T' 
Lower Pocket" or "1" (e.g., 106c), a "2"^ Lower Pocket" or "2" (e.g., 106d), a "3^^ 
Lower Pocket" or "3" (e.g., 106e), a "4^*^ Lower Pocket" or "4" (e.g., 106f), a "5"** Lower 
Pocket" or "5" (e.g., 106g), and a "6^ Lower Pocket" or "6" (e.g., 106h). Of course, the 
exact appearance of the user interface 1000 may be modified in any number of ways. For 
example, "dynamic" could be added to the scroll list and the dynamic selection elements 
1008 could then be omitted. Also, the scroll selection elements 1004 or 1006 could be 
replaced with a "Next" or "Change" selection element. Also, the interface may be 
adapted to permit a user to assign more than one fixed pocket to a denomination, e,g,, the 
$5 denomination could be fixed to both lower Pockets #1 and #2. 

In the example illustrated in FIG. 42, the $1 and $20 denominations are designated 
to be dynamic denominations, meaning that they can be dynamically assigned to any open 
dynamic pocket. The $2, $5, $10, $50, and $100 denominations are fixed denominations, 
meaning they are pre-assigned (via a setup mode) to one or more fixed pockets. In the 
illustrated case the $2 denomination is assigned to a 2"** Upper pocket {e.g,, 106b in FIG. 
la or Ic) and the $5, $10, $50, and $100 denominations are assigned to the first lower 
pocket {e.g., 106c in FIG. la or Ic). 

According to some embodiments, more than one denomination can be assigned to 
a given pocket. For example, as shown in FIG. 42, the first lower pocket is assigned to 
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be a fixed pocket to which $5, $10, $50, and $100 bills are directed. Such an assignment 
scheme may be advantageous when few $5, $10, $50, and $100 bills are expected in a 
stack of bills to be processed and when many $1 and $20 bills are expected. By assigning 
low expected volume bill denominations to the same pocket, more pockets become 
available for dynamic sorting of high volume notes. In the example illustrated in FIG. 42 
five lower pockets would be available for dynamic sorting (assuming the currency 
evaluation devices shown in FIG. la or Ic are being utilized). Assuming a stack of bills to 
be processed does contain mostly $1 and $20 bills, the operator would then be given more 
time to clear pockets which have become full (e.g., reached a strap limit) as there are 
more dynamic pockets available to accept subsequent $1 and $20 notes. As a result, the 
time during which the device must halt operation due to the lack of available pockets to 
receive bills can be reduced. The currency evaluation device can be adapted to report a 
total for the value of bills contained in a pocket, the number of bills in a pocket, the 
number of bills per denomination in a pocket, and/or the value of bills per denomination in 
a pocket. Such reporting may be particularly usefiil when having a fixed pocket which is 
accepting more than one denomination. 

According to some embodiments, some output receptacles may be excluded from 
the fixed, dynamic assignment scheme, for example, when a particular output pocket is 
designated to be an offsort pocket. For example, referring to FIGS, la and lb, output 
receptacles 106a and 106b may be designated as ofFsort pockets, while output receptacles 
106c-106h may be designated as dynamic pockets or fixed pockets. In another 
embodiment employing the currency evaluation device illustrated in FIG. la or Ic, one of 
the upper output receptacles 106a or 106b, is designated an offsort pocket (e.g., receives 
no calls, suspects), the other upper output receptacle 106a or 106b is a fixed pocket 
assigned to $2 denomination (i.e., receives bills determined to be $2 bills), while the lower 
output receptacles 106c-106h may be assigned to be fixed or dynamic pockets as 
described above in connection with FIG. 41. 

In some embodiments, the operator is permitted to set stack limits for one or more 
of the output receptacles of a currency evaluation device. For example, the currency 
evaluation device according to some embodiments is provided with a user interface which 
permits the operator to assign stack limits to individual pockets, e.g., 100 bills for Pockets 
#1 - #3 and 200 bills for Pockets #4 - #6. Alternatively, the currency evaluation device 
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according to some embodiments is provided with a user interface which permits the 
operator to assign stack limits to individual sorting parameters such as bill denomination. 
For example, a user interface may be provided which permits the operator to assign a 
stack limit of 100 bills to $1 and $5 denominations and a stack limit of 200 bills for $20 
bills. An example of the stack limits stored in memory according to such an embodiment 
is illustrated in FIG. 43. In this way, regardless to which pocket(s) an individual 
denomination is assigned, an appropriate stack limit can be assigned. According to such 
embodiments it does not matter if $1 bills are initially set to Pocket #1 and then later 
assigned to Pocket #4. When the $1 denomination is assigned to a pocket that pocket 
will have to $1 stack limit associated therewith, e.g., 100 notes. Likewise, in the above 
example, if during operation Pocket #1 becomes reassigned from $1 bills to $20 bills, the 
stack limit for Pocket #1 will be changed for the $1 stack limit (e.g., 100 notes) to the $20 
stack limit (e.g., 200 notes). A processor, for example, may keep track of individual 
denomination stack limits (e.g. , by storing such limits in a memory) and pocket 
denomination assignments (e.g., that the $1 denomination has been assigned to Pocket 
#4). Alternatively, in some embodiments, the stack limits may not be user-definable but 
rather are predetermined by the manufacturer. 

When a stack limit has not be designated, a particular pocket's pocket limit will 
apply. A pocket hmit is the maximum number of bills a given pocket is adapted to accept. 
For example, a pocket may have a capacity or pocket limit of 250 notes. If $1 bills are 
assigned to that pocket and a strap limit of 100 notes has been assigned to $1 bills, then 
the pocket will be designated as full when the pocket contains 100 notes. However, if no 
strap limit has been set for $1 notes (and no strap limit has otherwise been set for the 
pocket), then the pocket will be designated as full when the pocket limit is reached, e.g., 
when pocket contains 250 notes. 

FIG. 44 provides an example of the status of various assignments. Such 
information may be maintained in a memory under the control of a processor. Likewise 
such information may be communicated to the operator of the device such as via a display 
or printout. In the example illustrated in FIG. 44, Pocket #1 has been designated a fixed 
pocket which accepts $20 bills. The current stack limit associated with Pocket #1 is 200 
notes. Pocket #1 is not an open pocket because it has been assigned to the $20 
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denomination. Pocket #1 is currently not fUll, meaning that fewer than 200 notes are 
contained in the pocket. It may or may not be empty. 

Pockets #2 - #5 have been designated to be dynamic pockets. Currently, no 
denomination has been assigned to Pocket #2 and thus its status is open (there are no bills 
in Pocket #2) and not full. There is currently no stack limit assigned to Pocket #2. Note 
that if a denomination later becomes to be assigned to Pocket #2 and the assigned 
denomination has an associated stack limit, that denomination stack limit would be 
assigned to Pocket #2. Pocket #3 has been dynamically assigned to $1 bills. There are 
currently 100 $1 bills in Pocket #3 as indicated by the full status and the stack limit of 100 
notes. Because there are bills in dynamic Pocket #3, the pocket is not open. If Pocket #3 
is cleared (that is the bills are removed), the pocket will again become open and non-full. 
Additionally, the stack limit may be cleared as would be the case if the stack limit 
currently assigned to Pocket #3 came to become assigned to Pocket #3 because $1 bills 
were dynamically assigned to Pocket #3 and $1 bills had a stack limit of 100 associated 
therewith. 

Pocket #4 has been dynamically assigned to $5 bills and the current stack limit is 
100. The stack limit of 100 for Pocket #4 may be associated with the assigned 
denomination as described above (e.g,, $5 bills have been assigned a stack limit of 100 as 
shown in FIG. 43, and thus 100 note stack limit becomes associated with Pocket #4 when 
the $5 denomination is assigned to Pocket #4). Alternatively, in some embodiments stack 
limits may be assigned directly to individual pockets and remain the same regardless of 
which denominations become assigned thereto. Currently there are some $5 bills in 
Pocket #4 (open status = not open) but fewer than 100 notes (full status = non-full). 

Pocket #5 has been dynamically assigned to the $1 denomination. As will be 
explained below, this would have occurred upon the processing of the lOT^ $1 bill 
because after the 100^^ $1 bill. Pocket #3 became full and thus unable to accept additional 
$1 bills. Pocket #5 is not an open dynamic pocket (open status = no) and the pocket is 
not fiill (full status = no). 

Pocket #6 has been disabled (assignment status = no bills). Because the pocket 
has been disabled it is not an open pocket. In some embodiments it may be treated as a 
full pocket. In other embodiments, the full status of a disabled pocket is disregarded as 
the pocket is simply treated as being disabled. As described above, in some embodiments, 
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the operator (via, e.g., a user interface) may be provided the option of turning a pocket 
off (disabled). Likewise in some embodiments a currency evaluation device may be 
programmed to automatically disable a pocket, for example, when a problem with the 
pocket is detected (e.g., through a self-diagnosis the currency evaluation device 
determines that the stacking wheel in Pocket #6 is not working properly and thus 
automatically disables Pocket #6 and provides any indication to the operator of the nature 
of the problem and/or the need to call for service). 

Referring to FIGS. 45a and 45b, these figures illustrate additional embodiments of 
user interfaces. In some embodiments the user interface 1030 comprises a touch screen. 
Of course, other v£iriations could be utilized such as the physical keys or the combination 
of a display and physical keys. As illustrated in FIGS. 45a and 45b, the user interface 
1030 comprises pocket selection elements 1010 and 1012a and 1012b, strap limit 
selection elements 1014, denomination selection elements 1016, an orientation selection 
element 1018, a dynamic selection element 1020, a series selection element 1022, an 
accept or OK selection element 1024 and a cancel selection element 1026. According to 
some embodiments, pocket selection elements 1010 labeled 1-6 may correspond to six 
main output receptacles such as pockets 106c-106h illustrated in FIGS, la-lc. According 
to some embodiments, pocket selection elements 1012a and 1012b labeled Upper Offsort 
and Lower Oflfsort may correspond with smaller output receptacles such as pockets 106a- 
106b illustrated in FIGS, la-lc. 

To vary the characteristics or assignment criteria applicable to a particular output 
receptacle, an operator may select an appropriate pocket selection element 1010 or 1012. 
In FIGS. 45a and 45b Pocket #1 has been selected as indicated by the additional box 
surrounding pocket selection element 1010a. Of course, other methods may be used to 
indicate that a particular selection element has been selected such as the use of reverse- 
video or a change in color. In embodiments wherein user interface 1030 is a touch screen, 
selection of a particular selection element can be achieved by the operator touching the 
touch screen in the vicinity of the displayed selection element icon. 

Once a particular pocket has been selected, characteristic of the selected pocket 
may be varied. For example, a particular denomination may be assigned to a particular 
pocket by selecting one of the denomination selection elements 1016. Such a procedure 
would make the selected pocket a fixed pocket. As illustrated by the additional box about 
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the $100 denomination selection element 1016, Pocket #1 in FIG. 45a has been assigned 
to the $100 denomination, thus making Pocket #1 a fixed pocket. Additional 
denominations may be assigned to pockets by selecting additional denomination selection 
elements. For example, in FIG. 45a, if the operator were to next touch the $50 key 1016, 
then both the $100 and the $50 denomination selection keys 1016 would be selected and 
Pocket #1 would be assigned to receive both $50 and $100 bills. The user interface may 
be adapted such that repeated touches to a denomination selection element 1016 toggles 
the denomination selection element on and off. 

In FIG. 45b, Pocket #1 has been designated to be a dynamic pocket as indicated 
by the additional boxes about selection elements 1010a and 1020. Similar to the 
denomination selection elements 1016, dynamic selection element 1020 may be designed 
to toggle on and off with repeated touches. 

Orientation criteria may be assigned to particular pockets via orientation selection 
element 1018. According to some embodiments, repeated touches of orientation 
selection element 1018 may cause the orientation selection to scroll through a number of 
orientation options such as Face-Up, Face-Down, Forward Orientation, Reverse 
Orientation, Face-Up & Forward Orientation, Face-Up & Reverse Orientation, Face- 
Down & Forward Orientation, Face-Dovm & Reverse Orientation, and/or Any 
Orientation. In FIG. 45a, Pocket #1 has been designated to receive $100 bills of any 
orientation. In FIG. 45b, Pocket #1 has been designed to receive bills of whatever 
particular denomination becomes dynamically assigned to the pocket without regard to 
orientation. 

Similar to orientation selection element 1018, series selection element 1022 
permits a user to assign a series sorting criteria to a pocket. According to some 
embodiments such as those adapted to process US currency bills, the user interface 1030 
can be adapted such that repeated touches of series selection element 1022 causes the 
selected series to scroll through the options of Old Series, New Series, and Both Series. 
As indicated in FIGS. 45a and 45b, Both Series has been designated for Pocket #1 . 

Once the pockets have been configured as desired, the OK selection element 1024 
may be selected such as by being touched or depressed. If the operator wishes to revert 
to the pocket configuration existing before he or she began modifying the configuration 
(for example, the configuration which existed before the user accessed the pocket 
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configuration set up screen illustrated in FIGS. 45a and 45b), the user may select the 
Cancel selection element 1026. 

Strap limit selection elements 1014 indicate the current strap limits assigned to 
corresponding pockets 1-6. In some embodiments, a strap limit may be adjusted by 
selecting a desired strap limit selection element 1014. For example, repeated touches may 
result in the scrolling through of preset strap limits, e.g., 1,10, 25, 50, 100, 300, none. 
Alternatively, in some embodiments touching a strap limit selection element will bring up 
a separate "strap limit" touch screen which permits the adjustment of strap limits (e.g., by 
providing pre-set strap limit selection elements and/or increase/decrease (e,g,, "+1" and 
1") selection elements.) According to some embodiments, such a "strap limit" touch 
screen may permit the adjustment of the limits for all pockets 1-6 regardless of which 
strap limit selection element 1014 was touched to cause the screen to change to the "strap 
limit" screen. 

Particular denominations can also be assigned to ofFsort pockets such as pockets 
106a- 106b of FIGS, la-lc. For example, touching pocket selection element 1012a and 
the $50 denomination selection element 1016 would assign the $50 denomination to the 
corresponding output receptacle such as pocket 106a of FIGS, la-lc. Assignment of 
particular denominations (or bills satisfying designated sorting criteria) to one or more of 
the ofFsort pockets may be particularly advantageous wherein few bills of that 
denomination (or satisfying the designated criteria) are expected in a batch of bills to be 
processed. For example, if it anticipated that a large batch of bills is likely to contain few 
$50 and $2 bills, then the $50 and $2 denominations can be assigned to one or more of 
the ofFsort pockets. Having done so, available dynamic pockets will not be taken up by 
the occurrence of such low volume bills. Take, for example, a large bundle of bills 
containing only one $50 bill. Assume the first sixty bills are $20 bills followed by the 
single $50 bill. Also assume that pockets 1-6 are all dynamic pockets. Without assigning 
the $50 denomination to an ofFsort pocket, then upon encountering the $50 bill, it would 
be dynamically assigned to Pocket #2 (Pocket #1 having been assigned to $20 bills). 
Pocket #2 would then become unavailable for dynamic assignment for more fi*equently 
occurring bills. Assigning such low volume denominations (or other sorting criteria) to an 
ofFsort pocket would result in the dynamic pockets being available for assignment to 
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higher volume notes which in turn would decrease the likelihood that the machine would 
have to halt because no dynamic pockets remain available for assignment when needed. 

In addition to a denomination criteria, orientation and series criteria, and 
combinations thereof may be assigned to offsort pockets via selection elements 1012a and 
1012b. According to some embodiments, no calls, suspects, and other error criteria bills 
such as chains and doubles may be assigned to the ofFsort pockets as well. Likewise, in a 
fiilly fixed mode of operation (i.e,, all six main pockets have been assigned to less than all 
possible denominations or sorting parameter criteria), bills of non-assigned denominations 
or sorting parameter criteria may be routed to ofiFsort pockets. For example, if Pockets 1- 
3 were fixed to be $1 pockets and Pockets 3-6 were fixed to be $20 pockets, then bills of 
the remaining denominations (/.e. ., $2, $5, $50, and $100) would be routed to an ofFsort 
pocket. 

As an example of the assignment of a combination of sorting parameters to ofFsort 
pockets, via the pocket selection elements 1012a and 1012b, the $50 denomination 
selection element 1016, and the orientation selection element 1018, the operator may 
designate that face-up $50 bills go into a first or upper ofFsort pocket while face-down 
$50 bills go into a second or lower ofFsort pocket. 

As another example, via selection elements 1012a and 1018, the user may assign 
all face-dovm bills to be routed to a first ofFsort pocket. Such a configuration may be 
particularly useful in a document evaluation device which does not have a bill turn-over 
mechanism. Accordingly, when processing a batch of bills, during an initial run, all 
acceptable face-up bills may be sorted into the various pockets 1-6 according to any of a 
variety of sorting criteria (e.g,, by denomination). During the initial run, the first ofFsort 
pocket may be assigned to receive all acceptable face-down bills. A second ofFsort pocket 
may be programmed to accept any unacceptable bills {e,g.^ suspects, unfit bills). Then 
after the initial run, the operator may remove the acceptable but face-down bills from the 
first ofFsort pocket, re-orient them, place them back into the input receptacle, and re-start 
the device. The acceptable bills will then be oriented face-up and can be routed into the 
appropriate ones of Pockets 1-6. Of course, any of the other sorting criteria described in 
this application or combinations thereof may be used in place of face orientation in the 
above example. Likewise, while this example was described in connection with ofFsort 
pockets, main pockets could be programmed in a similar way as desired to an operator. 
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Turning now to FIG. 46, a flowchart is provided illustrating steps performed when 
evaluating the denomination of currency bills pursuant to a Dynamic Sorting Assignment 
according to one embodiment of the present invention. This flowchart illustrates the steps 
performed during normal operation of a currency evaluation device wherein dynamic 
pockets have been assigned. The process starts at step 1114. Bills in an input receptacle 
of the currency evaluation device are fed one-by-one from the input receptacle and past a 
discrimination region containing one or more sensors. 

At step 1116 the evaluating device evaluates a currency bill received from the 
input receptacle. At step 1116a currency bill is evaluated according to at least one 
predetermined criterion, such as denomination, face orientation, forward/reverse 
orientation, and/or currency-type. An example of a predetermined criterion is the 
denomination of a U.S. currency bill. 

A determination whether the denomination of a currency bill (or some other 
criterion, e.g., has the currency type/country, face orientation, and denomination) has 
been identified is made at step 1 150. If the currency bill is not identified (e.g., in this 
present embodiment meaning denominated) then it is sent to an oflfsort pocket (step 
1 1 52), where the evaluating device has at least one ofFsort pocket, for example, output 
receptacle 106a which is shown in FIGS, la and lb. If a bill has other problems, such as 
being a suspect bill, it may likewise be routed to an ofFsort pocket. However, if the 
currency bill is identified the process continues. In step 1 154 an option is given to stop 
the process if a jam occurs or if an operator desires the process to stop. However, if a 
jam has not occurred and if the process is not manually stopped, then a determination is 
made at step 1 156 whether the denomination of the current bill is the first of its kind, that 
is, whether a pocket has already been assigned to the denomination of the current bill. If 
a non-full pocket has already been assigned to the denomination of the current bill, the 
currency bill is transported to the assigned pocket (step 1 163). 

If at step 1 156 a determination is made that the current denomination has not been 
assigned to a non-fiill pocket, then the next determination is whether an open pocket is 
available (step 1 160). If an open pocket is not available, then the evaluation process ends 
(step 1 168) and the evaluating device stops. However, if an open pocket is available, then 
the denomination of the currency bill is assigned to the open pocket (step 1 162). If there 
is more than one open pocket then the evaluating device may choose arbitrarily or in a 
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predetermined manner which open pocket to assign to the identified denomination. For 
example, if the evaluating device has six pockets numbered 1 through 6, then the 
evaluating device may be preprogrammed to select pocket 1 first, pocket 2 second, 
pocket 3 third, and so on. The priority of selecting open pockets may be preprogrammed, 
or be a customizable option that allows the operator to select the priority of pocket 
assignment. 

Next, the currency bill is transported to the assigned pocket (step 1 163) and a 
determination is made whether a stack limit (or in its absence a pocket limit) has now 
been reached (step 1 164). If not, the process proceeds to step 11 66 where the evaluating 
device checks to see if there are any more bills to process. If a limit has been reached at 
step 1 164, then the evaluating device sets a flag that the pocket is fiill (step 1 165) and 
proceeds to check to see if there are any more bills to process (step 1 166). If the 
currency stack has been depleted the evaluation process ends (step 1 168). However, if 
the currency stack has not been depleted, the evaluation process loops to step 1116 where 
it begins to evaluate the next currency bill from the input receptacle. 

Although the evaluating procedure has been described in a particular order, it will 
be apparent to those of skill in the art that the order of the steps may be varied to suit 
different applications. Likewise not all steps are necessary in all embodiments. For 
example, the process of checking for jams or the presence of a manual stop flag may be 
carried out independently of the process detailed in FIG. 46. Likewise, in some 
embodiments the currency evaluation device may be programmed to stop upon the 
detection of a bill meeting a particular parameter such as a no call or suspect bill rather 
than ofFsorting the bill at step 652. Means for reconciling no call and suspects bills and/or 
restarting the currency evaluation device are discussed in more detail in U.S. Pat. No. 
5,790,697 incorporated herein by reference in its entirety. 

An example of a Dynamic Assignment method is illustrated in FIGS. 48a-48b for 
an evaluating device that has six output pockets, numbered 1 through 6. Each column 
represents a particular pocket, and each row represents a different stage in the evaluation 
process. A dark outline represents a change from the previous step, and the amount of 
shading inside a box represents the approximate number of currency bills in a particular 
pocket. Furthermore, the denomination assigned to a pocket is labeled on the particular 
pocket. Also, it is assumed that a strap limit of 100 has been assigned to each pocket and 
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that the operator has selected the "Full Dynamic Assignment," meaning that each output 
pocket is designated as a dynamic pocket. After a stack of mixed denomination U.S. 
currency bills has been placed in the input receptacle, as described above, the evaluation 
process begins. 

At step 1300 no currency bills have been evaluated yet. Therefore, all six pockets 
are represented as empty boxes. At step 1301, the evaluating device identifies the first bill 
as being a $1 bill. The evaluating device then assigns the $1 denomination to the first 
available pocket, which in this case is pocket 1, and transports the first bill to pocket 1. 
At step 1302, the evaluating device identifies the next 99 bills, bills 2-100, as also being 
$1 bills, and, therefore, the bills are transported to pocket 1. At this point pocket 1 is full 
because the limit of 100 has been reached, and it cannot accept any other bills until the 
pocket has been cleared by having an operator remove the currency bills fi-om the pocket. 
Accordingly, the full status of pocket 1 is changed to yes. A processor may monitor the 
status of each output receptacle. When a non-empty pocket is emptied, the associated full 
flag is cleared as is any dynamic denomination assignment. Likewise, the processor may 
reset the open status flag to the "open" status. 

At step 1303 the evaluating device identifies the next bill, bill 101, as being a $1 
bill. Because pocket 1 has reached its limit and the currency stack has not been removed, 
the only available dynamic pockets for bill 101 are pockets 2-6. Assuming that pocket 2 
has priority over pockets 3-6, the evaluating device then assigns the $1 denomination to 
pocket 2 and transports bill 101 to pocket 2. At step 1304 the evaluating device identifies 
the next 99 bills, bills 102-200, as also being $1 bills, and, therefore, the bills are 
transported to pocket 2. At this point pocket 2 is full because the limit of 100 has been 
reached, and it cannot accept any other bills until the pocket has been cleared by having 
an operator remove the currency bills from the pocket. 

At step 1305 the evaluating device identifies the next bill, bill 201, as being a $1 
bill. Because pockets 1 and 2 have reached their limit and because the currency stacks 
have not been removed from pockets 1 and 2, the only available dynamic pockets for bill 
201 are pockets 3-6. Assuming that pocket 3 has priority over pockets 4-6, the 
evaluating device then assigns the $1 denomination to pocket 3 and transports bill 201 to 
pocket 3. At step 1306 the evaluating device identifies the next 99 bills, bills 202-300, as 
also being $1 bills, and, therefore, the bills are transported to pocket 3. At this point 
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pocket 3 is full because the limit of 100 has been reached, and it cannot accept any other 
bills until the pocket has been cleared by having an operator remove the currency bills 
from the pocket. 

At step 1307 the evaluating device identifies the next bill, bill 301, as being a $1 
bill. Because pockets 1-3 have reached their limit and because the currency stacks have 
not been removed from pockets 1-3, the only available dynamic pockets for bill 201 are 
pockets 4-6. Assuming that pocket 4 has priority over pockets 5-6, the evaluating device 
then assigns the $1 denomination to pocket 4 and transports bill 301 to pocket 4. At step 
1308 the evaluating device identifies the next 49 bills, bills 302-350, as also being $1 bills 
and transports bills 302-350 to pocket 4. However, unlike pockets 1-3, pocket 4 has not 
reached its strap Umit of 100, and therefore it can still accept up to 50 more currency bills 
that have the $1 denomination. At this point, pockets 1-3 have not been cleared and 
therefore they cannot accept any more currency bills, pocket 4 has been "temporarily" 
fixed or assigned to accept only $1 currency bills and it can accept only 50 more bills, and 
pockets 5 and 6 are open pockets that are available to accept any denomination. 

At step 1310 the evaluating device identifies the next currency bill, bill 351, as 
being a $5 bill. Assuming that pocket 5 has priority over pocket 6, bill 351 is placed in 
pocket 5. Thus, pocket 5 has been "temporarily" fixed or assigned to accept only $5 bills 
until the pocket has been cleared. Also, because the limit is 100 pocket 5 can accept 99 
more $5 bills. At this point the only remaining open pocket is pocket 6. 

At step 1312 the evaluating device identifies the next 50 bills, bills 352-401, as 
being $1 bills. Although pocket 6 is an open pocket and it can obviously accept these 
bills, pocket 4 can still accept 50 $1 bills before its limit is reached. Therefore, bills 352- 
401 are placed in pocket 4. Thus, pocket 4 has now reached its limit by having a total of 
100 $1 bills: bills 301-350 and bills 352-401. 

At step 1314 the evaluating device identifies the next currency bill, bill 402, as 
being a $10 bill. The only open pocket is pocket 6 and, because no non-full pockets have 
a $10 bill, bill 402 is placed in pocket 6. At this point all the pockets have been 
"temporarily" fixed or assigned to a denomination, with pockets 1-4 being fiill because 
they reached their limit. 

At step 1316 the evaluating device identifies the next 99 currency bills, bills 403- 
502, as being $5 bills. Pocket 5, having only 1 $5 bill, accepts bills 403-502. At this 
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point pocket 5 has reached its limit. However, the currency bills from pockets 3 and 4 
have been removed, clearing these pockets to become once again open pockets, as they 
were in steps 1300-1304. Therefore, pockets 3 and 4 are available to accept any 
denomination that may be identified in the currency stack from the input receptacle. If 
pockets 1 and 2 would have been cleared, then they also would have been available to 
receive additional currency bills. 

At step 1317 the evaluating device identifies the next currency bill, bill 503, as 
being a $50 bill. Pocket 1, 2 and 5 are full and therefore not available to accept currency 
bills. Pocket 6 has been "temporarily" fixed or assigned to accept $10 bills. Pockets 3 
and 4 are the only pockets available to accept the $50 bill. Therefore, bill 503 is assigned 
to pocket 3, under the continuing assumption that pocket 3 has priority over pocket 4. At 
step 1318 the evaluating device identifies the next 49 currency bills, bills 504-552, as 
being $50 bills. They are transported to pocket 3 which after step 1317 can still accept an 
additional 99 $50 bills before it reaches its limit. At this point 50 additional $50 bills may 
be placed in pocket 3, 100 bills of any one denomination may be placed in pocket 4, and 
99 additional $10 bills may be placed in pocket 6. 

At step 1319 the evaluating device identifies the next currency bill, bill 553, as 
being a $1 bill. From the above discussion it is clear that the only available pocket is 
pocket 4. Therefore, bill 553 is assigned to pocket 4. At step 1320 the evaluating device 
identifies the next 99 currency bills, bills 554-652, as being $1 bills. Because pocket 4 can 
still accept up to 99 more $1 bills before it reaches its limit, bills 553-652 are placed in 
pocket 4. At this point pocket 4 has reached its strap limit and, therefore, cannot accept 
any additional currency bills until it is cleared. 

At step 1322 the evaluating device identifies the next currency bill, bill 653, as 
being a $20 bill. At this point none of the pockets are available to accept bill 653: pockets 
1,2, 4, and 5 are full, pocket 3 is "temporarily" assigned to accept bills of the $50 
denomination, and pocket 6 is "temporarily" assigned to accept bills of the $10 
denomination. The evaluating device would temporarily stop at this point until at least 
one pocket is cleared. The evaluating device can be designed to restart automatically or 
upon the selection of a manual start button after at least one pocket has been cleared. 
However, as long as the operator continues to clear fiill pockets the evaluating device can 
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continue to evaluate currency bills until the currency is depleted, unless the operator 
manually stops the machine or unless a jam occurs. 

Referring to FIG. 47, a detailed description of a "Full Dynamic Assignment" 
according to other embodiments is shown using any parameter of a currency bill, such as, 
for example, country of origin, face orientation, forward/reverse orientation, fitness, size, 
color, or shape. Examples of discriminating by denomination, face orientation, and/or 
face orientation are described in more detail in U.S. Pat. No. 5,815,592 incorporated 
herein by reference in its entirety. The method of the present embodiment of the 
invention is similar to the method described above in reference to FIG. 46, except that any 
parameter of currency bills may be used as an evaluating criteria. Additionally, although 
the description refers to "a parameter," any combination of parameters can be used in the 
evaluating process, including a bill denomination. 

For example, bills may be pre-assigned (fixed) or dynamically assigned to pockets 
based on the combination of currency type/country of origin (e.g. , Japanese yens, 
European euros, British pounds) and denomination. For example, each pocket (fixed or 
dynamic) can be limited to accept only bills having the same denomination and country of 
origin (e.g.. Pocket 1 receives U.S. $20 bills. Pocket 2 receives 1000 ¥ notes, etc.). As 
another example, assignments may be based on the combination of denomination and face 
orientation and country type. For example, in a Full Dynamic Mode, if the first bill is a 
face down US $1, it may be routed to Pocket 1 and the combination of US face-down $1 
bills is assigned to Pocket 1. If the next non-face-down-US-$l is a face-up US $1 bill, the 
combination of face-up, US, and $1 may be dynamically assigned to Pocket 2 and bills 
meeting this combination will be routed to Pocket 2. The next new country/face 
orientation/denomination parameter combination would be assigned to the next open 
dynamic pocket (e.g., face-up US $20 bills). Take the following example stack of bills, all 
US bills: Bill #1 = face-down $1, Bill #2 = face-up $1 bill. Bill #3 = face-down $1 bill. Bill 
#4 = face-up $20 bill, and Bill #5 = face-down $20. If dynamic sorting parameters are 
selected to be the combination of US country, face orientation, and denomination (or if 
the device is capable of recognizing only US bills and the sorting parameters are selected 
to be the combination of face orientation and denomination), then Bill #1 and #3 would be 
transported to Pocket 1 and Pocket 1 would be assigned the combination of face-down 
US $1 bills. Similarly, Bill #2 would be transported to Pocket 2 and Pocket 2 would be 
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dynamically assigned to the combination of face-up US $1 bills. Bill #4 would be 
transported to Pocket 3 and Pocket 3 would be dynamically assigned to the combination 
of face-up US $20 bills. And Bill #5 would be transported to Pocket 4 and Pocket 4 
would be dynamically assigned to the combination of face-down US $20 bills. 

Sorting criteria can be defined in a set-up mode. For example, an operator may 
employ a user interface to indicate which sorting parameters should be detected and 
employed to sort currency bills into different output receptacles. As described above in 
conjunction with providing an operator flexibility of designating into which pockets bills 
of different denominations should be transported, the user interface in some embodiments 
provides similar flexibility with respect to a variety of sorting parameters (e.g,, 
denomination, country of origin/issuing entity, face orientation, forward/reverse 
orientation, fitness, size, color, and combinations thereof). For example, the user 
interface may permit an operator to designate country of origin/issuing entity (e,g., US 
dollars, Canadian dollars, Japanese Yens, Euros, Disney Dollars, ABC Casino) as a 
dynamic sorting parameters. In a full dynamic mode, currency bills (or other types of 
documents such as substitute currency notes or currency notes) are separated into 
different output pockets by country of origin/issuing entity. Take for example a stack of 
100 documents comprising twenty $5 US bills, twenty $50 US bills, twenty $50 Canadian 
bills, twenty $100 Canadian bills, and twenty 5000¥ Japanese Yens. In an example of a 
full dynamic mode embodiment in which sorting is based solely on country of origin, the 
forty US bills would be delivered to a first pocket, the forty Canadian bills would be 
delivered to a second pocket, and the twenty Japanese bills would be delivered to a third 
pocket. 

As discussed above, multiple sorting parameters may be selected. Taking the 
example above of the 1 00 documents, in an embodiment wherein the operator designated 
sorting parameters to be country of origin and denomination, then the twenty $5 US bills 
would be delivered to one pocket, the twenty $50 US bills would be delivered to a second 
pocket, the twenty $50 Canadian bills would be delivered to a third pocket, the twenty 
$100 Canadian bills would be delivered to a fourth pocket, and the twenty 500C^ 
Japanese Yens would be delivered to a fifth pocket. In a full dynamic mode, exactly to 
which pockets the individual combinations of country of origin and denomination would 
be assigned would depend on the order in which the bills were placed in the input 
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receptacle and discriminated. For example, if the first 10 bills were 500CS^ Japanese Yens 
and the next two bills were $50 Canadian bills, and the next bill was a $50 US bill, then in 
one embodiment the 5000¥ Japanese Yen combination of parameters would be assigned 
to Pocket #1, the $50 Canadian bill combination of parameters would be assigned to 
Pocket #2, and the $50 US bill combination of parameters would be assigned to Pocket 
#3. 

Likewise as described above in connection with the simple example of a sorting 
parameter of US denominations, the user interface in some embodiments is designed to 
permit the designation of one or more sorting parameters in a fixed assignment and a 
fixed-dynamic assignment. One example of such a fixed-dynamic assignment would be 
wherein the operator designates Pocket #1 as a fixed pocket to which the combination of 
US country and $20 is assigned, and Pockets #2-#6 are designated to be dynamic pockets 
wherein pocket assignments are dynamically made based on the discrimination of each 
bill's country of origin and denomination. 

Returning to FIG. 47, the "Full Dynamic Assignment" begins by having an 
operator select the assignment at step 1208. The selection automatically selects all the 
output pockets to become dynamic pockets. In general, a pocket that is designated as an 
oflFsort pocket, which is used for collecting unidentified currency bills, may not be 
designated as a dynamic pocket. However, in some embodiments even a pocket normally 
designated as an ofFsort pocket may be re-designated as a dynamic pocket if the operator 
would so desire (in which case, the pocket would no longer be an ofFsort pocket). For 
example, referring to FIGS, la and lb, output receptacles 106a and 106b may be 
designated as ofFsort pockets, while output receptacles 106c-106h may be designated as 
dynamic pockets. A dynamic pocket is a pocket that, does not have a specific parameter 
or parameter combination pre-assigned to it. Rather, the evaluating device automatically 
assigns a parameter or parameter combination to a particular dynamic pocket on-the-fly, 
as will be described in more detail below. After a dynamic pocket has been assigned a 
parameter (parameter combination), the dynamic pocket becomes "temporarily" a fixed 
pocket, accepting only currency bills of the same parameter (parameter combination) as 
the automatically assigned parameter (parameter combination) until the pocket has been 
cleared so that it becomes once again an open pocket. When the dynamic pocket 
becomes an open pocket the evaluating device will automatically assign another parameter 
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(parameter combination) to the dynamic pocket, as needed, which could be the same or 
different than the previous parameter (parameter combination) that was assigned to the 
dynamic pocket. 

In step 1216 the evaluating device evaluates a currency bill. A determination 
whether the currency bill is identified is made at step 1250, that is, the whether the 
parameter(s) which serves as the basis of sorting can be determined. If the currency bill is 
not identified then it is sent to an offsort pocket (step 1252), where the evaluating device 
has at least one offsort pocket, for example, output receptacle 106a which is shown in 
FIGS, ia and lb. However, if the currency bill is identified, the process continues. 
According to some embodiments, in step 1254 the currency evaluation device determines 
whether the process should be stopped because a jam has occurred or an operator has 
selected a manual stop selection element. However, if a jam has not occurred and if the 
process is not manually stopped, then a determination is made at step 1256 whether the 
parameter of the current bill is the first of its kind, that is, whether a pocket has already 
been assigned to the parameter of the current bill. 

If at step 1256 a determination is made that the current parameter has not been 
assigned to a non-fiiU pocket, then the next determination is whether an open pocket is 
available (step 1260). If an open pocket is not available, then the evaluation process ends 
(step 1268) and the evaluating device stops. However, if an open pocket is available, then 
the parameter of the currency bill is assigned to the open pocket (step 1262). If there is 
more than one open pocket then the evaluating device may choose arbitrarily or in a 
predetermined manner which open pocket to assign to the identified parameter. For 
example, if the evaluating device has six pockets numbered 1 through 6, then the 
evaluating device may be preprogrammed to select pocket 1 first, pocket 2 second, 
pocket 3 third, and so on. The priority of selecting open pockets may be preprogrammed, 
or be a customizable option that allows the operator to select the priority of pocket 
assignment. 

Next, the currency bill is transported to the assigned pocket (step 1263) and a 
determination is made whether the limit has now been reached (step 1264). If the limit 
has been reached then the evaluating device sets a flag that the pocket is fiill (step 1265) 
and then checks to see if there are any more bills to process (step 1266). If the limit has 
not been reached then the evaluating device checks to see if there are any more bills to 

CHICAGO 187433vl 47171-00344USP1 



103 

process (step 1266). If the currency stack has been depleted the evaluation process ends 
(step 1268). However, if the currency stack has not been depleted, the evaluation process 
loops to step 1216 where it begins to evaluate the next currency bill from the input 
receptacle. 

If at step 1256 a determination is made that the parameter of the current bill has 
been assigned to a non-full pocket, then the current bill is transported to the assigned 
pocket (step 1263). After transporting the current bill to the assigned pocket (step 1263), 
the procedure is the same as above starting with step 1264 and either stopping at step 
1268 or looping back to step 1216. 

Although the procedures above have been described in a particular order, it will be 
apparent to those of skill in the art that the order of the steps may be varied to suit 
different applications. 

Although many of the above embodiments have been described in connection with 
a currency evaluation device having six or eight output receptacles, the number of output 
receptacles can be varied. For example, the above described dynamic assignment 
embodiments may be employed in conjunction with a currency evaluation device having 
fourteen output receptacles. Likewise the devices illustrated in FIGS, la-lc may be 
adapted to accommodate the modular addition of additional pockets such as a modular 
units having one or two output receptacles each. Such a modular scheme permits the 
addition of output receptacles in increments of one or two receptacles so that the 
currency evaluation device may be expanded to accommodate the needs of a particular 
business or operator. 

While the above techniques including the dynamic assignment, fixed assignment, 
and dynamic-fixed assignment embodiments have been discussed in terms of processing 
currency bills, other embodiments employ documents, "currency documents", "substitute 
currency media" such as casino script or Disney Dollars, "substitute currency notes", 
"currency notes" and/or "non-currency documents". Likewise barcoded documents such 
as barcoded currency documents and barcoded substitute currency media are also 
contemplated. 

In addition to embodiments described above or in the accompanying claims, 
several embodiments of the present inventions will now be described. 
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ALTERNATIVE EMBODIMENT A 

A. One embodiment of the present invention is a method of sorting currency bills, 
each having an associated denomination, using a currency bill evaluating device adapted 
to dynamically assign denominations to output receptacles. The currency evaluating 
device comprises an input receptacle, a plurality of output receptacles, and a transport 
mechanism positioned to individually transport bills from the input receptacle to the 
output receptacles. The method comprises: 

(A) transporting bills from the input receptacle past a bill denominating sensor; 

(B) determining the denomination of the transported bills; 

(C) for each bill, determining whether the denomination of the bill has been assigned 
to a non-fiiU output receptacle and 

(i) if so, transporting the bill to the assigned non-fiill output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 

(a) if so, assigning the denomination of the bill to an open output 
receptacle and transporting the bill to the assigned output receptacle; 

(b) if not, stopping the operation of the device. 

ALTERNATIVE EMBODIMENT B 

B. Another embodiment is a method of sorting currency bills, each having an 
associated denomination, using a currency bill evaluating device adapted to dynamically 
assign denominations to output receptacles. The currency evaluating device comprises an 
input receptacle, a plurality of output receptacles, and a transport mechanism positioned 
to individually transport bills from the input receptacle to the output receptacles. The 
method comprises: 

(A) transporting a bill from the input receptacle past a bill denominating sensor; ^ 

(B) determining the denomination of the transported bill; 

(C) determining whether the denomination of the bill has been assigned to a non-fiill 
output receptacle and 

(i) if so, transporting the bill to the assigned non-fiall output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 
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(a) if so, assigning the denomination of the bill to an open output 
receptacle and transporting the bill to the assigned output receptacle; 

(b) if not, stopping the operation of the device; 
(D) repeating steps (A)-(C). 



ALTERNATIVE EMBODIMENT C 

C. Another embodiment is a method of sorting currency bills, each having an 
associated denomination, using a currency bill evaluating device adapted to dynamically 
assign denominations to output receptacles. The currency evaluating device comprises an 
input receptacle, a plurality of output receptacles, and a transport mechanism positioned 
to individually transport bills from the input receptacle to the output receptacles. The 
method comprises: 

(A) transporting a bill from the input receptacle past a bill denominating sensor; 

(B) determining the denomination of the transported bill; 

(C) determining whether the denomination of the bill has been assigned to a non-flill 
output receptacle and 

(i) if so, transporting the bill to the assigned non-full output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 

(a) if so, assigning the denomination of the bill to an open output 
receptacle and transporting the bill to the assigned output receptacle; 

(b) if not, stopping the operation of the device; 

(D) determining whether an output receptacle to which a bill has been transported has 
reached an output receptacle limit and, if so, designating the output receptacle as 
being fiill; 

(E) determining whether there are any more bills to be processed and if so repeating 
steps (A)-(E). 



ALTERNATIVE EMBODIMENT D 

D. In another embodiment, the method of embodiment C further comprises: 
providing an indication to an operator that an output receptacle is full when an output 
receptacle is designated as being full; and 
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designating an output receptacle as being open after an operator has removed all bills 
from the output receptacle, 

ALTERNATIVE EMBODIMENT E 

E. In another embodiment, the method of embodiment C further comprises: 
providing an indication to an operator that an output receptacle is full when an output 

receptacle is designated as being full. 

ALTERNATIVE EMBODIMENT F 

F. In another embodiment, the method of embodiment C further comprises: 
designating an output receptacle as being open after all bills have been removed 

therefrom. 

ALTERNATIVE EMBODIMENT G 

G. In another embodiment, the method of embodiment C further comprises: 
designating an output receptacle as being open when no bills are contained therein. 

ALTERNATIVE EMBODIMENT H 

H. Another embodiment is a method of sorting currency bills, each having an 
associated denomination, using a currency bill evaluating device adapted to dynamically 
assign denominations to output receptacles. The currency evaluating device comprises an 
input receptacle, a plurality of output receptacles, and a transport mechanism positioned 
to individually transport bills from the input receptacle to the output receptacles. The 
method comprises: 

(A) determining the denomination of a bill; 

(B) determining whether the denomination of the bill has been assigned to a non-full 
output receptacle and 

(i) if so, transporting the bill to the assigned non-full output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 

(a) if so, assigning the denomination of the bill to an open output 
receptacle and transporting the bill to the assigned output receptacle; 

(b) if not, stopping the operation of the device; 
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(C) repeating steps (A)-(B). 

ALTERNATIVE EMBODIMENT I 

I. Another embodiment is a method of operating a multi-output receptacle currency 
evaluator comprising an input receptacle, a plurality of output receptacles, and a transport 
mechanism positioned to individually transport bills from the input receptacle to the 
output receptacles, each bill having a denomination associated therewith. The method 
comprises: 

(a) determining the denomination of a bill; 

(b) determining if an output receptacle is associated with the denomination of the bill; 

(c) if an output receptacle is not associated with the denomination of the bill, 
associating an output receptacle with the denomination of the bill; and 

(d) causing the bill to be transported to an output receptacle associated with the 
denomination of the bill. 

ALTERNATIVE EMBODIMENT J 

J. The method of embodiment I wherein the currency evaluator comprises three or 
more output receptacles. 

ALTERNATIVE EMBODIMENT K 

K. A method of operating a multi-output receptacle currency evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the currency evaluation device comprises an input receptacle 
adapted to receive currency bills, the currency bills each having an associated 
denomination, a plurality of output receptacles, each of the one or more fixed output 
receptacles having a denomination assigned thereto and each of the dynamic output 
receptacles being capable of being dynamically assigned to a denomination, the method 
comprises: 

(a) determining the denomination of a bill; 

(b) determining if the denomination of the bill has been assigned to one of the output 
receptacles and, if so, transporting the bill to the assigned output receptacle; 
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(c) if the denomination of the bill has not been assigned to an output receptacle, 
dynamically assigning the denomination to an output receptacle and transporting 
the bill to the assigned output receptacle. 

ALTERNATIVE EMBODIMENT L 

L. A method of operating a multi-output receptacle currency evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the currency evaluation device comprises an input receptacle 
adapted to receive currency bills, the currency bills each having an associated 
denomination, a plurality of output receptacles, each of the one or more fixed output 
receptacles having one or more denominations assigned thereto and each of the dynamic 
output receptacles being capable of being dynamically assigned to a denomination, the 
method comprises: 

(a) determining the denomination of a bill; 

(b) determining if the denomination of the bill has been assigned to one of the output 
receptacles and, if so, transporting the bill to the assigned output receptacle; 

(c) if the denomination of the bill has not been assigned to an output receptacle, 
dynamically assigning the denomination to an output receptacle and transporting 
the bill to the assigned output receptacle. 

ALTERNATIVE EMBODIMENT M 

M. The method according to any of embodiments K-L wherein the currency 
evaluating device is operated in a manner employing two or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT N 

N. The method according to any of embodiments K-L wherein the currency 
evaluating device is operated in a manner employing three or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT O 



CHICAGO 187433vl 47171-00344USPI 



109 

O. A method of operating a multi-output receptacle currency evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the currency evaluation device comprises an input receptacle 
adapted to receive currency bills, the currency bills each having an associated 
denomination, a plurality of output receptacles, each of the one or more fixed output 
receptacles having a denomination assigned thereto and each of the dynamic output 
receptacles being capable of being dynamically assigned to a denomination, the method 
comprises: 

(A) determining the denomination of a bill; 

(B) determining if the denomination of the bill has been assigned to one or more of the 
fixed output receptacles, and if so, determining whether one or more of the 
assigned fixed output receptacles is not full, and, if so, transporting the bill to one 
of the assigned non-full fixed output receptacles; 

(C) determining if the denomination of the bill has been assigned to a non-full dynamic 
output receptacle, and 

(i) if so, transporting the bill to the assigned, non-full output receptacle, 

(ii) otherwise, dynamically assigning the denomination of the bill to an open 
dynamic output receptacle and transporting the bill to the assigned output 
receptacle. 

ALTERNATIVE EMBODIMENT P 

P. A method of operating a multi-output receptacle currency evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the currency evaluation device comprises an input receptacle 
adapted to receive currency bills, the currency bills each having an associated 
denomination, a plurality of output receptacles, each of the one or more fixed output 
receptacles having one or more denominations assigned thereto and each of the dynamic 
output receptacles being capable of being dynamically assigned to a denomination, the 
method comprises: 

(A) determining the denomination of a bill; 

(B) determining if the denomination of the bill has been assigned to one or more of the 
fixed output receptacles, and if so, determining whether one or more of the 
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assigned fixed output receptacles is not fiill, and, if so, transporting the bill to one 
of the assigned non-full fixed output receptacles; 
(C) determining if the denomination of the bill has been assigned to a non-fiiU dynamic 
output receptacle, and 

(i) if so, transporting the bill to the assigned, non-fiill output receptacle, 

(ii) otherwise, dynamically assigning the denomination of the bill to an open 
dynamic output receptacle and transporting the bill to the assigned output 
receptacle. 

ALTERNATIVE EMBODIMENT Q 

Q. The method according to any of embodiments O-P further comprises suspending 
the operation of the device if in step (C)(ii) an open dynamic output receptacle is not 
available. 

ALTERNATIVE EMBODIMENT R 

R. The method according to any of embodiments O-Q wherein the currency 
evaluating device is operated in a manner employing two or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT S 

S. The method according to any of embodiments O-Q wherein the currency 
evaluating device is operated in a manner employing three or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT T 

T. The method according to any of embodiments O-S further comprises suspending 
the operation of the device when the denomination of the bill has been assigned to one or 
more of the fixed output receptacles but none of the one or more assigned fixed output 
receptacles are not full. 

ALTERNATIVE EMBODIMENT U 
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U. The method according to any of embodiments O-T further comprises proceeding 
to step (C) when the denomination of the bill has been assigned to one or more of the 
fixed output receptacles but none of the one or more assigned fixed output receptacles are 
not fiill, thereby permitting the denomination of the bill to be assigned to one of the 
dynamic output receptacles when all associated fixed output receptacles are full. 

ALTERNATIVE EMBODIMENT V 

V. The method according to any of embodiments U further comprises suspending the 
operation of the device if in step (C)(ii) an open dynamic output receptacle is not 
available. 

ALTERNATIVE EMBODIMENT W 

W. The method according to any of embodiments O-V further comprises repeating 
steps (A) - (C) for subsequent bills in the input receptacle until there are no more bills to 
be processed. 

ALTERNATIVE EMBODIMENT X 

X. A method of assigning a denomination to an output receptacle of a multi-output 
receptacle currency denominating device, the method comprises an operator of the device 
setting an output receptacle to be either a dynamic pocket, subject to dynamic assignment 
of a bill denomination during normal operation of the device, or assigning a particular 
denomination to the output receptacle thereby making the output receptacle a fixed 
pocket such that during normal operation of the device only bills having the particular 
denomination may be transported into the output receptacle. 

ALTERNATIVE EMBODIMENT Y 

Y. A method of assigning a denomination to an output receptacle of a multi-output 
receptacle currency denominating device, the method comprises an operator of the device 
setting an output receptacle to be either a dynamic pocket, subject to dynamic assignment 
of a bill denomination during normal operation of the device, or assigning one or more 
particular denominations to the output receptacle thereby making the output receptacle a 
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fixed pocket such that during normal operation of the device only bills having the one or 
more particular denominations may be transported into the output receptacle. 

ALTERNATIVE EMBODIMENT Z 

Z, A method of assigning denominations to output receptacles of a currency 
denominating device comprising a plurality of output receptacles, the method comprises 
setting each one of the output receptacles to be either a dynamic pocket, subject to 
dynamic assignment of a bill denomination during normal operation of the denominating 
device, or a fixed pocket, the setting of an output receptacle to be fixed pocket 
comprising assigning a particular denomination to the output receptacle such that during 
normal operation only bills of the particular denomination may be transported to the fixed 
output receptacle. 

ALTERNATIVE EMBODIMENT AA 

AA. A method of assigning denominations to output receptacles of a currency 
denominating device comprising a plurality of output receptacles, the method comprising 
setting each one of the output receptacles to be either a dynamic pocket, subject to 
dynamic assignment of a bill denomination during normal operation of the denominating 
device, or a fixed pocket, the setting of an output receptacle to be a fixed pocket 
comprising assigning one or more particular denominations to the output receptacle such 
that during normal operation only bills of the one or more particular denominations may 
be transported to the fixed output receptacle. 

ALTERNATIVE EMBODIMENT AB 

AB. The method according to any of embodiments A-AA further comprising 
disabling an output receptacle thereby making the output receptacle unavailable to receive 
bills during normal operation. 

ALTERNATIVE EMBODIMENT AC 

AC. The method of embodiment AB wherein the disabling comprises 
automatically disabling an output receptacle when a problem with the output receptacle is 
detected. 



CHICAGO 187433vl 47171-00344USP1 



113 



ALTERNATIVE EMBODIMENT AD 

AD. The method of embodiment AB wherein the disabling comprises an 
operator to manually designating the output receptacle as unavailable via a user interface. 

ALTERNATIVE EMBODIMENT AE 

AE. A currency evaluating device comprising: 

an input receptacle adapted to receive a stack of currency bills, each bill having a 
denomination associated therewith, 
a plurality of output receptacles, 

a transport mechanism adapted to individually transport bills from the input receptacle 
to the output receptacles; and 

a processor adapted to control the operation of the currency evaluating device, the 
processor being programmed to: 

determine the denomination of a bill; 

determine if an output receptacle is associated with the denomination of the bill; 
if an output receptacle is not associated with the denomination of the bill, 

associate an output receptacle with the denomination of the bill; and 
cause the bill to be transported to an output receptacle associated with the 

denomination of the bill. 

ALTERNATIVE EMBODIMENT AF 

AF. A currency bill evaluating device adapted to dynamically assign denominations to 
output receptacles, the currency evaluating device comprising: 

an input receptacle, 

a plurality of output receptacles, 

a transport mechanism adapted to individually transport bills from the input receptacle 
to the output receptacles and 

a processor adapted to control of the operation of the device, the processor being 
programmed to: 

(A) cause a bill to be transported from the input receptacle past a bill denominating 

sensor; 
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(B) determine the denomination of the transported bill; 

(C) determine whether the denomination of the bill has been assigned to a non-full 
output receptacle and 

(i) if so, transport the bill to the assigned non-full output receptacle; 

(ii) if not, determine whether there is an open output receptacle and 

(a) if so, assign the denomination of the bill to an open output receptacle 
and cause the bill to be transported to the assigned output receptacle; 

(b) if not, stop the operation of the device; 

(D) determine whether an output receptacle to which a bill has been transported has 
reached an output receptacle limit and, if so, designate the output receptacle as 
being full; 

(E) determine whether there are any more bills to be processed and if so repeating 
steps (A)-(E). 

ALTERNATIVE EMBODIMENT AG 

AG. The device of embodiment AF wherein the processor is further programmed to: 
provide an indication to an operator that an output receptacle is full when an 

output receptacle is designated as being full; 

designate an output receptacle as being open after an operator has removed all 
bills from the output receptacle. 

ALTERNATIVE EMBODIMENT AH 

AH. The device of embodiment AF wherein the processor is further programmed to 
provide an indication to an operator that an output receptacle is full when an output 
receptacle is designated as being fiill. 

ALTERNATIVE EMBODIMENT AT 

AI. The device of embodiment AF wherein the device is adapted to permit an operator to 
remove bills from the output receptacles and wherein the processor is further programmed 

to: 
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designate an output receptacle as being open after an operator has removed all bills 
from the output receptacle, thereby making the output receptacle available to have a 
denomination re-assigned thereto. 

ALTERNATIVE EMBODIMENT A J 

AJ. The device of embodiment AF wherein the device is adapted to permit bills to be 
removed from the output receptacles and wherein the processor is further programmed 
to: 

designate an output receptacle as being open when no bills are contained therein 
thereby making the output receptacle available to have a denomination dynamically 
assigned thereto. 

ALTERNATIVE EMBODIMENT AK 

AK. A currency denominating device comprising: 

(a) a plurality of output receptacles; and 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of each one of the output receptacles between being a fixed pocket 
and being a dynamic pocket. 

ALTERNATIVE EMBODIMENT AL 

AL. A currency denominating device comprising: 

(a) a plurality of output receptacles; and 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles between being a fixed pocket 
and being a dynamic pocket. 

ALTERNATIVE EMBODIMENT AM 

AM. A currency denominating device adapted to denominate currency bills of a 
plurality of denominations comprising: 

(a) a plurality of output receptacles; and 
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(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles among a plurality of fixed 
denomination designations and a dynamic denomination designation. 

ALTERNATIVE EMBODIMENT AN 

AN. A currency denominating device comprising: 

(a) a plurality of output receptacles; and 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles between being a fixed pocket 
and being a dynamic pocket, wherein a fixed pocket is a pocket assigned to a 
particular denomination such that during normal operation only bills of the 
particular denomination may be transported to the fixed output receptacle and 
wherein a dynamic pocket is a subject to dynamic assignment of a bill 
denomination during normal operation of the denominating device. 

ALTERNATIVE EMBODIMENT AO 

AO. A currency denominating device comprising: 

(a) a plurality of output receptacles, and 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles between being a fixed pocket 
and being a dynamic pocket, wherein a fixed pocket is a pocket assigned to one or 
more particular denominations such that during normal operation only bills of the 
one or more particular denominations may be transported to the fixed output 
receptacle and wherein a dynamic pocket is a subject to dynamic assignment of a 
bill denomination during normal operation of the denominating device. 

ALTERNATIVE EMBODIMENT AP 

AP. The device according to any of embodiments AE-AO fiarther comprising means 
for disabling an output receptacle thereby making the output receptacle unavailable to 
receive bills during normal operation. 

ALTERNATIVE EMBODIMENT AQ 
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AQ. The device of embodiment AP wherein the means for disabling comprises a 
processor automatically disabling an output receptacle when a problem with the output 
receptacle is detected. 

ALTERNATIVE EMBODIMENT AR 

AR. The device of embodiment AP wherein the means for disabling comprises a user 
interface permitting an operator to manually designate the output receptacle as 
unavailable. 

ALTERNATIVE EMBODIMENT AS 

AS. A method of sorting documents using a document evaluating device adapted to 
dynamically assign sorting parameters to output receptacles, the document evaluating 
device comprising an input receptacle, a plurality of output receptacles, and a transport 
mechanism positioned to individually transport documents from the input receptacle to 
the output receptacles, the method comprising: 

(A) transporting documents from the input receptacle past a document parameter 
sensor; 

(B) determining one or more sorting parameters of the transported documents; 

(C) for each document, determining whether the one or more sorting parameters of 
the document have been assigned to a non-full output receptacle and ^ 

(i) if so, transporting the document to the assigned non-full output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 

(a) if so, assigning the one or more sorting parameters of the document to 
an open output receptacle and transporting the document to the 
assigned output receptacle; 

(b) if not, stopping the operation of the device. 

ALTERNATIVE EMBODIMENT AT 

AT. A method of sorting documents, each having one or more associated parameters, 
using a document evaluating device adapted to dynamically assign sorting parameters to 
output receptacles, the document evaluating device comprising an input receptacle, a 
plurality of output receptacles, and a transport mechanism positioned to individually 
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transport documents from the input receptacle to the output receptacles, the method 
comprising: 

(A) transporting a document from the input receptacle past a document parameter 
sensor; 

(B) determining one or more sorting parameters of the transported document; 

(C) determining whether the one or more sorting parameters of the document have 
been assigned to a non-full output receptacle and 

(i) if so, transporting the document to the assigned non-fiiU output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 

(a) if so, assigning the one or more sorting parameters of the document to 
an open output receptacle and transporting the document to the 
assigned output receptacle; 

(b) if not, stopping the operation of the device; 

(D) repeating steps (A)-(C). 

ALTERNATIVE EMBODIMENT AU 

AU. A method of sorting documents, each having one or more associated parameters, 
using a document evaluating device adapted to dynamically assign sorting parameters to 
output receptacles, the evaluating device comprising an input receptacle, a plurality of 
output receptacles, and a transport mechanism positioned to individually transport 
documents from the input receptacle to the output receptacles, the method comprising: 

(A) transporting a document from the input receptacle past a document parameter 
sensor; 

(B) determining one or more sorting parameters of the transported document; 

(C) determining whether the one or more sorting parameters of the document have 
been assigned to a non-fiill output receptacle and 

(i) if so, transporting the document to the assigned non-full output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 

(a) if so, assigning the one or more sorting parameters of the document to 
an open output receptacle and transporting the document to the 
assigned output receptacle; 

(b) if not, stopping the operation of the device; 
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(D) determining whether an output receptacle to which a document has been 
transported has reached an output receptacle limit and, if so, designating the 
output receptacle as being full; 

(E) determining whether there are any more documents to be processed and if so 
repeating steps (A)-(E). 

ALTERNATIVE EMBODIMENT AV 

AV. The method of embodiment AU further comprising: 

providing an indication to an operator that an output receptacle is full when an output 
receptacle is designated as being full; and 

designating an output receptacle as being open after an operator has removed all 
documents from the output receptacle. 

ALTERNATIVE EMBODIMENT AW 

AW. The method of embodiment AU further comprising: 

providing an indication to an operator that an output receptacle is full when an output 
receptacle is designated as being fiill 

ALTERNATIVE EMBODIMENT AX 

AX. The method of embodiment AU further comprising: 

designating an output receptacle as being open after all documents have been removed 
therefrom. 

ALTERNATIVE EMBODIMENT AY 

AY. The method of embodiment AU further comprising: 

designating an output receptacle as being open when no documents are contained 
therein. 

ALTERNATIVE EMBODIMENT AZ 

AZ. A method of sorting documents, each having one or more associated parameters, 
using a document evaluating device adapted to dynamically assign sorting parameters to 
output receptacles, the evaluating device comprising an input receptacle, a plurality of 
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output receptacles, and a transport mechanism positioned to individually transport 
documents from the input receptacle to the output receptacles, the method comprising: 

(A) determining one or more sorting parameters of a document; 

(B) determining whether the one or more sorting parameters of the document have 
been assigned to a non-fiill output receptacle and 

(i) if so, transporting the document to the assigned non-full output receptacle; 

(ii) if not, determining whether there is an open output receptacle and 

(a) if so, assigning the one or more sorting parameters of the document to 
an open output receptacle and transporting the document to the 
assigned output receptacle; 

(b) if not, stopping the operation of the device; 

(C) repeating steps (A)-(B). 

ALTERNATIVE EMBODIMENT BA 

BA. A method of operating a multi-output receptacle document evaluator comprising 
an input receptacle, a plurality of output receptacles, and a transport mechanism 
positioned to individually transport documents from the input receptacle to the output 
receptacles, each document having one or more parameters associated therewith, the 
method comprising: 

(a) determining one or more sorting parameters of a document; 

(b) determining if an output receptacle is associated with the one or more sorting 
parameters of the document; 

(c) if an output receptacle is not associated with the one or more sorting 
parameters of the document, associating an output receptacle with the one or 
more sorting parameters of the document; and 

(d) causing the document to be transported to an output receptacle associated 
with the one or more sorting parameters of the document. 

ALTERNATIVE EMBODIMENT BB 

BB. The method of embodiment BA wherein the document evaluator comprises three or 
more output receptacles. 
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ALTERNATIVE EMBODIMENT BC 

BC. A method of operating a multi-output receptacle document evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the document evaluation device comprises an input receptacle 
adapted to receive documents, the documents each having one or more associated 
parameters, a plurality of output receptacles, each of the one or more fixed output 
receptacles having a parameter assigned thereto and each of the dynamic output 
receptacles being capable of being dynamically assigned to a parameter, the method 
comprising: 

(a) determining a sorting parameter of a document; 

(b) determining if the parameter of the document has been assigned to one of the 
output receptacles and, if so, transporting the document to the assigned output 
receptacle; 

(c) if the parameter of the document has not been assigned to an output 
receptacle, dynamically assigning the parameter to an output receptacle and 
transporting the document to the assigned output receptacle. 

ALTERNATIVE EMBODIMENT BD 

BD. A method of operating a multi-output receptacle document evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the document evaluation device comprises an input receptacle 
adapted to receive documents, the documents each having one or more associated 
parameters, a plurality of output receptacles, each of the one or more fixed output 
receptacles having one or more parameters assigned thereto and each of the dynamic 
output receptacles being capable of being dynamically assigned to one or more 
parameters, the method comprising: 

(a) determining one or more sorting parameters of a document; 

(b) determining if the one or more sorting parameters of the document have been 
assigned to one of the output receptacles and, if so, transporting the document to 
the assigned output receptacle; 

(c) if the one or more sorting parameters of the document have not been assigned to 
an output receptacle, dynamically assigning the one or more sorting parameters to 
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an output receptacle and transporting the document to the assigned output 
receptacle. 

ALTERNATIVE EMBODIMENT BE 

BE. The method according to any of embodiments BC-BD wherein the document 
evaluating device is operated in a manner employing two or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT BF 

BF. The method according to any of embodiments BC-BD wherein the document 
evaluating device is operated in a manner employing three or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT BG 

EG. A method of operating a multi-output receptacle document evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the document evaluation device comprises an input receptacle 
adapted to receive documents, the documents each having one or more associated 
parameters, and a plurality of output receptacles, each of the one or more fixed output 
receptacles having one or more sorting parameters assigned thereto and each of the 
dynamic output receptacles being capable of being dynamically assigned to one or more 
sorting parameters, the method comprising: 

(A) determining one or more sorting parameters of a document; 

(B) determining if the one or more sorting parameters of the document have been 
assigned to one or more of the fixed output receptacles, and if so, determining 
whether one or more of the assigned fixed output receptacles is not full, and, if so, 
transporting the document to one of the assigned non-fiill fixed output receptacles; 

(C) determining if the one or more sorting parameters of the document have been 
assigned to a non-fiill dynamic output receptacle, and 

(i) if so, transporting the document to the assigned, non-fiiU output receptacle. 
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(ii) otherwise, dynamically assigning the one or more sorting parameters of the 
document to an open dynamic output receptacle and transporting the 
document to the assigned output receptacle. 

ALTERNATIVE EMBODIMENT BH 

BH. A method of operating a multi-output receptacle document evaluating device in a 
manner employing both one or more fixed output receptacles and one or more dynamic 
output receptacles wherein the document evaluation device comprises an input receptacle 
adapted to receive documents, the documents each having one or more associated 
parameters, and a plurality of output receptacles, each of the one or more fixed output 
receptacles having one or more sorting parameters assigned thereto and each of the 
dynamic output receptacles being capable of being dynamically assigned to one or more 
sorting parameters, the method comprising: 

(A) determining one or more sorting parameters of a document; 

(B) determining if the one or more sorting parameters of the document have been 
assigned to one or more of the fixed output receptacles, and if so, determining 
whether one or more of the assigned fixed output receptacles is not fiall, and, if so, 
transporting the document to one of the assigned non-fiiU fixed output receptacles; 

(C) determining if the one or more sorting parameters of the document have been 
assigned to a non-fiall dynamic output receptacle, and 

(i) if so, transporting the document to the assigned, non-fiall output receptacle, 

(ii) otherwise, dynamically assigning the one or more sorting parameters of the 
document to an open dynamic output receptacle and transporting the 
document to the assigned output receptacle. 

ALTERNATIVE EMBODIMENT BI 

BI. The method according to any of embodiments BG-BH fiirther comprising suspending 
the operation of the device if in step (C)(ii) an open dynamic output receptacle is not 
available. 

ALTERNATIVE EMBODIMENT B J 
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BJ. The method according to any of embodiments BG-BI wherein the document 
evaluating device is operated in a manner employing two or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT BK 

BK. The method according to any of embodiments BG-BI wherein the document 
evaluating device is operated in a manner employing three or more dynamic output 
receptacles. 

ALTERNATIVE EMBODIMENT BL 

BL. The method according to any of embodiments BG-BK further comprising 
suspending the operation of the device when the one or more sorting parameters of the 
document has been assigned to one or more of the fixed output receptacles but none of 
the one or more assigned fixed output receptacles are not full. 

ALTERNATIVE EMBODIMENT BM 

BM. The method according to any of embodiments BG-BL further comprising 
proceeding to step (C) when the one or more sorting parameters of the document has 
been assigned to one or more of the fixed output receptacles but none of the one or more 
assigned fixed output receptacles are not fiiU, thereby permitting the one or more sorting 
parameters of the document to be assigned to one of the dynamic output receptacles when 
all associated fixed output receptacles are fiill, 

ALTERNATIVE EMBODIMENT BN 

BN. The method according to any of embodiments BM further comprising suspending 
the operation of the device if in step (C)(ii) an open dynamic output receptacle is not 
available. 

ALTERNATIVE EMBODIMENT BO 

BO. The method according to any of embodiments BG-BN further comprising 
repeating steps (A) - (C) for subsequent documents in the input receptacle until there are 
no more documents to be processed. 
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ALTERNATIVE EMBODIMENT BP 

BP. A method of assigning a sorting parameter to an output receptacle of a multi- 
output receptacle document sorting device, the method comprising an operator of the 
device setting an output receptacle to be either a dynamic pocket, subject to dynamic 
assignment of a sorting parameter during normal operation of the device, or assigning a 
particular sorting parameter to the output receptacle thereby making the output receptacle 
a fixed pocket such that during normal operation of the device only documents having the 
particular sorting parameter may be transported into the output receptacle. 

ALTERNATIVE EMBODIMENT BQ 

BQ. A method of assigning a sorting parameter to an output receptacle of a multi- 
output receptacle document sorting device, the method comprising an operator of the 
device setting an output receptacle to be either a dynamic pocket, subject to dynamic 
assignment of a document parameter during normal operation of the device, or assigning 
one or more particular sorting parameters to the output receptacle thereby making the 
output receptacle a fixed pocket such that during normal operation of the device only 
documents having the one or more particular parameters may be transported into the 
output receptacle. 

ALTERNATIVE EMBODIMENT BR 

BR. A method of assigning sorting parameters to output receptacles of a document 
sorting device comprising a plurality of output receptacles, the method comprising setting 
each one of the output receptacles to be either a dynamic pocket, subject to dynamic 
assignment of a sorting parameter during normal operation of the sorting device, or a 
fixed pocket, the setting of an output receptacle to be fixed pocket comprising assigning a 
particular parameter to the output receptacle such that during normal operation only 
documents of the particular parameter may be transported to the fixed output receptacle. 

ALTERNATIVE EMBODIMENT BS 

BS. A method of assigning sorting parameters to output receptacles of a document 
sorting device comprising a plurality of output receptacles, the method comprising setting 
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each one of the output receptacles to be either a dynamic pocket, subject to dynamic 
assignment of a sorting parameter during normal operation of the sorting device, or a 
fixed pocket, the setting of an output receptacle to be a fixed pocket comprising assigning 
one or more particular sorting parameters to the output receptacle such that during 
normal operation only documents of the one or more particular parameters may be 
transported to the fixed output receptacle. 

ALTERNATIVE EMBODIMENT BT 

BT. The method according to any of embodiments AS-BS fiarther comprising disabling 
an output receptacle thereby making the output receptacle unavailable to receive 
documents during normal operation. 

ALTERNATIVE EMBODIMENT BU 

BU. The method of embodiment BT wherein the disabling comprises automatically 
disabling an output receptacle when a problem with the output receptacle is detected. 

ALTERNATIVE EMBODIMENT BV 

BY. The method of embodiment BT wherein the disabling comprises an operator to 
manually designating the output receptacle as unavailable via a user interface. 

ALTERNATIVE EMBODIMENT BW 

BW. The method according to any of embodiments AS-BV wherein the documents are 
currency bills. 

ALTERNATIVE EMBODIMENT BX 

BX. The method of embodiment BW wherein a sorting parameter comprises country of 
origin. 

ALTERNATIVE EMBODIMENT BY 

BY. The method of embodiment BW wherein sorting parameters comprise the 
combination of denomination and country of origin. 
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ALTERNATIVE EMBODIMENT BZ 

BZ. The method according to any of embodiments AS-BV wherein the documents are 
currency notes. 

ALTERNATIVE EMBODIMENT CA 

CA. The method according to any of embodiments AS-BV wherein the documents are 
substitute currency notes. 

ALTERNATIVE EMBODIMENT CB 

CB. The method according to any of embodiments BZ-CA wherein a sorting 
parameter comprises issuing entity. 

ALTERNATIVE EMBODIMENT CC 

CC. The method according to any of embodiments BW, BZ, or CA wherein a sorting 
parameter comprises face orientation. 

ALTERNATIVE EMBODIMENT CD 

CD. The method according to any of embodiments BW, BZ, or CA wherein a sorting 
parameter comprises forward/reverse orientation. 

ALTERNATIVE EMBODIMENT CE 

CE. The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of denomination and face orientation. 

ALTERNATIVE EMBODIMENT CF 

CF. The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of denomination and forward/reverse orientation. 

ALTERNATIVE EMBODIMENT CG 

CG. The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of denomination and issuing entity. 
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ALTERNATIVE EMBODIMENT CH 

CH. The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of denomination, face orientation, and 
forward/reverse orientation. 

ALTERNATIVE EMBODIMENT CI 

CL The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of denomination, face orientation, and issuing 
entity. 

ALTERNATIVE EMBODIMENT C J 

CJ. The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of denomination, forward/reverse orientation, and 
issuing entity. 

ALTERNATIVE EMBODIMENT CK 

CK. The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of denomination, face orientation, forward/reverse 
orientation, and issuing entity. 

ALTERNATIVE EMBODIMENT CL 

CL. The method according to any of embodiments BW, BZ, or CA wherein sorting 
parameters comprise the combination of issuing entity and face orientation. 

ALTERNATIVE EMBODIMENT CM 

CM. The method according to any of embodiments BW, BZ, or C A wherein sorting 
parameters comprise the combination of issuing entity and forward/reverse orientation. 

ALTERNATIVE EMBODIMENT CN 

CN. The method according to any of embodiments BW, BZ, or C A wherein sorting 
parameters comprise the combination of issuing entity, face orientation, and 
forward/reverse orientation. 
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ALTERNATIVE EMBODIMENT CO 

CO. The method according to any of embodiments AS-B V wherein the documents are 
currency documents. 

ALTERNATIVE EMBODIMENT CP 

CP. The method according to any of embodiments AS-B V wherein the documents are 
substitute currency media. 

ALTERNATIVE EMBODIMENT CQ 

CQ. A document evaluating device comprising: 

an input receptacle adapted to receive a stack of documents, each document having 
one or more parameters associated therewith, 

a plurality of output receptacles, 

a transport mechanism adapted to individually transport documents from the input 
receptacle to the output receptacles; and 

a processor adapted to control the operation of the document evaluating device, the 
processor being programmed to: 

determine a sorting parameter of a document; 

determine if an output receptacle is associated with the sorting parameter of the 
document; 

if an output receptacle is not associated with the sorting parameter of the 
document, associate an output receptacle with the sorting parameter of the document; 
and 

cause the document to be transported to an output receptacle associated with the 
sorting parameter of the document. 

ALTERNATIVE EMBODIMENT CR 

CR. A document evaluating device adapted to dynamically assign parameters to output 
receptacles, the document evaluating device comprising: 

an input receptacle, 

a plurality of output receptacles, 
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a transport mechanism adapted to individually transport documents from the input 
receptacle to the output receptacles and 

a processor adapted to control of the operation of the device, the processor being 
programmed to: 

(A) cause a document to be transported from the input receptacle past a document 
parameter sensor; 

(B) determine a sorting parameter of the transported document; 

(C) determine whether the sorting parameter of the document has been assigned to a 
non-full output receptacle and 

(i) if so, transport the document to the assigned non-full output receptacle; 

(ii) if not, determine whether there is an open output receptacle and 

(a) if so, assign the sorting parameter of the document to an open output 
receptacle and cause the document to be transported to the assigned 
output receptacle; 

(b) if not, stop the operation of the device; 

(D) determine whether an output receptacle to which a document has been transported 
has reached an output receptacle limit and, if so, designate the output receptacle 
as being fiiU; 

(E) determine whether there are any more documents to be processed and if so 
repeating steps (A)-(E). 

ALTERNATIVE EMBODIMENT CS 

CS. The device of embodiment CR wherein the processor is further 

programmed to: 

provide an indication to an operator that an output receptacle is full when an 
output receptacle is designated as being full; 

designate an output receptacle as being open after an operator has removed all 
documents from the output receptacle. 

ALTERNATIVE EMBODIMENT CT 
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CT. The device of embodiment CR wherein the processor is further programmed to 
provide an indication to an operator that an output receptacle is fiill when an output 
receptacle is designated as being full. 

ALTERNATIVE EMBODIMENT CU 

CU. The device of embodiment CR wherein the device is adapted to permit an operator 
to remove documents from the output receptacles and wherein the processor is further 
programmed to: 

designate an output receptacle as being open after an operator has removed all 
documents from the output receptacle, thereby making the output receptacle available to 
have a sorting parameter re-assigned thereto. 

ALTERNATIVE EMBODIMENT CV 

CV. The device of embodiment CR wherein the device is adapted to permit documents 
to be removed from the output receptacles and wherein the processor is further 
programmed to: 

designate an output receptacle as being open when no documents are contained 
therein thereby making the output receptacle available to have a sorting parameter 
dynamically assigned thereto. 

ALTERNATIVE EMBODIMENT CW 

CW. A document sorting device comprising: 

(a) a plurality of output receptacles; and 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of each one of the output receptacles between being a fixed pocket 
and being a dynamic pocket. 

ALTERNATIVE EMBODIMENT CX 

ex. A document sorting device comprising: 
(a) a plurality of output receptacles; and 
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(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles between being a fixed pocket 
and being a dynamic pocket. 

ALTERNATIVE EMBODIMENT CY 

CY. A document sorting device adapted to discriminate documents having a plurality 
of parameters comprising: 

(a) a plurality of output receptacles; and 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles among a plurality of fixed 
parameter designations and a dynamic parameter designation. 

ALTERNATIVE EMBODIMENT CZ 

CZ. A document sorting device comprising: 

(a) a plurality of output receptacles; 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles between being a fixed pocket 
and being a dynamic pocket, wherein a fixed pocket is a pocket assigned to a 
particular sorting parameter such that during normal operation only documents of 
the particular sorting parameter may be transported to the fixed output receptacle 
and wherein a dynamic pocket is a subject to dynamic assignment of a sorting 
parameter during normal operation of the sorting device. 

ALTERNATIVE EMBODIMENT DA 

DA. A document sorting device comprising: 

(a) a plurality of output receptacles; 

(b) an operator interface adapted to permit the operator of the device to change the 
designation of at least one of the output receptacles between being a fixed pocket 
and being a dynamic pocket, wherein a fixed pocket is a pocket assigned to one or 
more particular sorting parameters such that during normal operation only 
documents of the one or more particular sorting parameters may be transported to 
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the fixed output receptacle and wherein a dynamic pocket is a subject to dynamic 
assignment of a sorting parameter during normal operation of the sorting device. 

ALTERNATIVE EMBODIMENT DB 

DB. The device according to any of embodiments CQ-DA further comprising means 
for disabling an output receptacle thereby making the output receptacle unavailable to 
receive documents during normal operation. 

ALTERNATIVE EMBODIMENT DC 

DC. The device of embodiment DB wherein the means for disabling comprises a 
processor automatically disabling an output receptacle when a problem with the output 
receptacle is detected. 

ALTERNATIVE EMBODIMENT DD 

DD. The device of embodiment DB wherein the means for disabling comprises a user 
interface permitting an operator to manually designate the output receptacle as 
unavailable. 

ALTERNATIVE EMBODIMENT DE 

DE. The device according to any of embodiments CQ-DD wherein the documents are 
currency bills. 

ALTERNATIVE EMBODIMENT DF 

DF. The device of embodiment DE wherein a sorting parameter comprises country of 
origin. 

ALTERNATIVE EMBODIMENT DG 

DG. The device of embodiment DE wherein sorting parameters comprise the 
combination of denomination and country of origin. 

ALTERNATIVE EMBODIMENT DH 
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DH. The device according to any of embodiments CQ-DD wherein the documents are 
currency notes. 

ALTERNATIVE EMBODIMENT DI 

DI. The device according to any of embodiments CQ-DD wherein the documents are 
substitute currency notes. 

ALTERNATIVE EMBODIMENT DJ 

DJ. The device according to any of embodiments DH-DI wherein a sorting parameter 
comprises issuing entity. 

ALTERNATIVE EMBODIMENT DK 

DK. The device according to any of embodiments DE, DH, or DI wherein a sorting 
parameter comprises face orientation. 

ALTERNATIVE EMBODIMENT DL 

DL. The device according to any of embodiments DE, DH, or DI wherein a sorting 
parameter comprises forward/reverse orientation. 

ALTERNATIVE EMBODIMENT DM 

DM, The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of denomination and face orientation. 

ALTERNATIVE EMBODIMENT DN 

DN. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of denomination and forward/reverse orientation. 

ALTERNATIVE EMBODIMENT DO 

DO. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of denomination and issuing entity. 

ALTERNATIVE EMBODIMENT DP 
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DP. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of denomination, face orientation, and 
forward/reverse orientation. 

ALTERNATIVE EMBODIMENT DQ 

DQ. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of denomination, face orientation, and issuing 
entity. 

ALTERNATIVE EMBODIMENT DR 

DR. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of denomination, forward/reverse orientation, and 
issuing entity. 

ALTERNATIVE EMBODIMENT DS 

DS. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of denomination, face orientation, forward/reverse 
orientation, and issuing entity. 

ALTERNATIVE EMBODIMENT DT 

DT. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of issuing entity and face orientation. 

ALTERNATIVE EMBODIMENT DU 

DU. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of issuing entity and forward/reverse orientation. 

ALTERNATIVE EMBODIMENT DV 

DV. The device according to any of embodiments DE, DH, or DI wherein sorting 
parameters comprise the combination of issuing entity, face orientation, and 
forward/reverse orientation. 
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ALTERNATIVE EMBODIMENT DW 

DW. The device according to any of embodiments CQ-DD wherein the documents are 
currency documents. 

ALTERNATIVE EMBODIMENT DX 

DX. The device according to any of embodiments CQ-DD wherein the documents are 
substitute currency media. 

ALTERNATIVE EMBODIMENT DY 

DY. A method of sorting currency bills each having an associated denomination, using 
a currency bill evaluating device adapted to dynamically assign denominations to pockets, 
the method comprising: 

(a) setting each one of the output receptacles to be either a dynamic pocket, subject 
to dynamic assignment of a bill denomination, or a fixed pocket, subject to fixed 
assignment of a bill denomination; 

(b) receiving a stack of bills in an input receptacle; 

(c) evaluating a bill to determine the denomination of the bill; 

(d) transporting the bill from the input receptacle to a fixed pocket, based on the 
denomination of the bill, if the determined bill denomination is associated with the 
fixed pocket; 

(e) transporting the bill from the input receptacle to a dynamic pocket, based on the 
denomination of the bill, if the determined bill denomination is associated with the 
dynamic pocket; and 

(f) stopping if a predetermined condition occurs. 

ALTERNATIVE EMBODIMENT DZ 

DZ. The method of Embodiment DY, wherein a predetermined condition comprises: 

(a) jamming of the evaluation device; 

(b) manually stopping the evaluation device by an operator; and 

(c) depletion of the currency bill stack received in the input receptacle. 

ALTERNATIVE EMBODIMENT EA 
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EA. The method of Embodiment DY, further comprising determining a Hmit for each 
of a pluraHty of output receptacles. 

ALTERNATIVE EMBODIMENT EB 

EB. The method of Embodiment EA, wherein the predetermined condition comprises a 
pocket reaching its limit. 

ALTERNATIVE EMBODIMENT EC 

EC. A method of sorting currency bills, each having an associated denomination, using 
a currency bill evaluating device adapted to dynamically assign denominations to output 
pockets, the method comprising: 

(a) receiving a stack of bills in an input receptacle; 

(b) evaluating each bill from the input receptacle, one at a time, to determine the 
denomination of each bill; 

(c) if the denomination of a bill has been assigned to a dynamic pocket, transporting 
the bill to the dynamic pocket to which the denomination of the bill has been 
assigned; and 

(d) if the denomination of a bill has not been assigned to a dynamic pocket, assigning 
automatically the determined denomination of the bill to an available dynamic 
pocket and transporting the bill to the dynamic pocket to which the denomination 
of the bill has been assigned. 

ALTERNATIVE EMBODIMENT ED 

ED. The method of Embodiment EC further comprising stopping if a predetermined 
condition occurs. 

ALTERNATIVE EMBODIMENT EE 

EE. The method of Embodiment ED, wherein a predetermined condition comprises: 

(a) jamming of the evaluation device; 

(b) manually stopping the evaluation device by an operator; and 

(c) depletion of the currency bill stack received in the input receptacle. 
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ALTERNATIVE EMBODIMENT EF 

EF .The method of Embodiment EC, further comprising setting each one of the output 
pockets to be dynamic pockets, each dynamic pocket being subject to dynamic assignment 
of a bill denomination. 

ALTERNATIVE EMBODIMENT EG 

EG. A currency evaluating device for receiving a stack of currency bills, each bill 
having a respective denomination, the device comprising: 

(a) an input receptacle for receiving the stack of bills to be evaluated; 

(b) a plurality of output receptacles for receiving the evaluated bills; 

(c) a transport mechanism adapted to individually transport bills from the input 
receptacle to the output receptacles; 

(d) an evaluating unit for determining the denomination of each bill; and 

(e) means for dynamically assigning a bill denomination to at least one of the output 
receptacles. 

ALTERNATIVE EMBODIMENT EH 

EH. A currency evaluating device for receiving a stack of currency bills, each bill 
having a respective denomination, the device comprising: 

(a) an input receptacle for receiving, the stack of bills to be evaluated; 

(b) a plurality of output receptacles for receiving the evaluated bills; 

(c) a transport mechanism adapted to individually transport bills from the input 
receptacle to the output receptacles; 

(d) an evaluating unit for determining the denomination of each bill; and 

(e) means for designating at least one of the output receptacles to be a dynamic 
pocket. 

ALTERNATIVE EMBODIMENT EI 

EI. A computer readable medium for use in a currency evaluator comprising an input 
receptacle, a plurality of output receptacles, and a transport mechanism positioned to 
individually transport bills from the input receptacle to the output receptacles, the medium 
comprising programming steps for: 
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(a) determining a denomination associated with a bill; 

(b) determining if an output receptacle is associated with the bill denomination; 

(c) if an output receptacle is not associated with the bill denomination, assigning an 
output receptacle to the bill denomination; and 

(d) causing the bill to be transported to an output receptacle assigned to the bill 
denomination. 

ALTERNATIVE EMBODIMENT E J 

EJ. A computer readable medium as in Embodiment EI, further comprising: 

(a) determining if an output receptacle has reached its limit if the output receptacle is 
associated with the bill denomination; and 

(b) assigning the bill denomination to an empty one of the output receptacles if the 
output receptacle has reached its limit or if no output receptacle is associated with 
the bill denomination. 

ALTERNATIVE EMBODIMENT EK 

EK. A computer readable medium for use in a currency evaluator comprising a 
plurality of output pockets, the medium comprising programming steps for: 

(a) selecting one or more output pockets to be dynamic pockets; and 

(b) assigning at least one bill denomination to at least one of the dynamic pockets, 
wherein the assignment of the bill denomination is based on a denomination 
evaluation of a bill. 

ALTERNATIVE EMBODIMENT EL 

EL. A computer readable medium for use in a currency evaluator comprising a 
plurality of output pockets, the medium comprising programming steps for: 

(a) permitting an operator of the currency evaluator to designate one or more output 
pockets to be dynamic pockets; and 

(b) assigning at least one bill denomination to at least one of the dynamic pockets, 
wherein the assignment of the bill denomination is based on a denomination 
evaluation of a bill. 
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ALTERNATIVE EMBODIMENT EM 

EM. A computer readable medium for use in a currency evaluator comprising an input 
receptacle, a plurality of output receptacles, and a transport mechanism positioned to 
individually transport bills from the input receptacle to the output receptacles, the medium 
comprising programming steps for: 

(a) choosing a fiill dynamic mode, a dynamic-fixed mode, or a fixed mode; 

(b) if choosing a dynamic-fixed mode or a fixed mode, then assigning at least one of 
the output receptacles as a fixed output receptacle and assigned a bill parameter to 
the fixed output receptacle, wherein in normal operation an evaluated bill 
satisfying the bill parameter is transported to the fixed output receptacle; 

(c) evaluating a currency bill according to the bill parameter; 

(d) if the bill parameter of the currency bill has been assigned to an output receptacle, 
then transporting the currency bill to the assigned output receptacle; 

(e) if the bill parameter of the currency bill has not been assigned to an output 
receptacle, assigning the bill parameter of the currency bill to an output receptacle 
and transporting the currency bill to the assigned output receptacle; and 

(f) repeating steps (c) - (e) until a stopping condition exists, 

ALTERNATIVE EMBODIMENT EN 

EN. The computer readable medium as in Embodiment EM, fiarther comprising 
determining a limit for each of the output receptacles. 

ALTERNATIVE EMBODIMENT EO 

EG. The computer readable medium as in Embodiment EM, fiarther comprising prior 
to transporting a currency bill to an assigned output receptacle determining whether a 
limit for the assigned output receptacle has been reached and if so treating the bill 
parameter of the currency bill as having not been assigned to an output receptacle and 
proceeding under step (e). 

ALTERNATIVE EMBODIMENT EP 
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EP.The computer readable medium as in Embodiment EO, wherein the stopping 
condition comprises in step (e) there being an absence of an available dynamic mode 
output receptacle to which to assign a bill parameter of the currency bill. 

ALTERNATIVE EMBODIMENT EQ 

EQ. The computer readable medium as in Embodiment EM, wherein the stopping 
condition comprises in step (e) there being an absence of an available dynamic mode 
output receptacle to which to assign a bill parameter of the currency bill, 

ALTERNATIVE EMBODIMENT ER 

ER. The computer readable medium as in Embodiment EM, wherein the stopping 
condition comprises: 

(a) jamming of the evaluation device; 

(b) manually stopping the evaluation device by an operator; and 

(c) depletion of the currency bill stack received in the input receptacle. 

ALTERNATIVE EMBODIMENT ES 

ES. A computer readable medium for use in a currency evaluator comprising an input 
receptacle, a plurality of output receptacles, and a transport mechanism positioned to 
individually transport currency bills from the input receptacle to the output receptacles, 
each currency bill having a denomination associated therewith, the medium comprising 
programming steps for: 

(a) choosing a full dynamic mode of operation; 

(b) evaluating a currency bill to determine the denomination of the currency bill; 

(c) transporting the currency bill to an offsort pocket if the bill denomination is not 
identified; 

(d) transporting the currency bill to an assigned pocket if a non-full pocket has already 
been assigned for the denomination of the currency bill; 

(e) assigning the denomination of the currency bill to an open pocket and transporting 
the currency bill to the assigned pocket if a non-fiill pocket has not already been 
assigned for the denomination of the currency bill and if there is an open pocket; 
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(f) stopping if a non-full pocket has not already been assigned for the denomination of 
the currency bill and if there is no open pocket; 

(g) setting a pocket fiill flag if a pocket limit has been reached; 

(h) stopping if there are no more currency bills to process; and 

(i) if stopping has not occurred, repeating steps (b) through (h). 

ALTERNATIVE EMBODIMENT ET 

ET. A computer readable medium for use in a currency evaluator comprising an input 
receptacle, a plurality of output receptacles, and a transport mechanism positioned to 
individually transport currency bills from the input receptacle to the output receptacles, 
each currency bill having a denomination associated therewith, the medium comprising 
programming steps for: 

(a) evaluating a currency bill to determine the denomination of the currency bill; 

(b) transporting the currency bill to an ofFsort pocket if the bill denomination is not 
determined; 

(c) transporting the currency bill to an assigned pocket if a non-full pocket has already 
been assigned for the denomination of the currency bill; 

(d) assigning the denomination of the currency bill to an open pocket and transporting 
the currency bill to the assigned pocket if a non-full pocket has not already been 
assigned for the denomination of the currency bill and if there is an open pocket; 

(e) stopping if a non-fiill pocket has not already been assigned for the denomination of 
the currency bill and if there is no open pocket; 

(f) setting a pocket full flag if a pocket limit has been reached; 

(g) stopping if there are no more currency bills to process; and 

(h) if stopping has not occurred, repeating steps (a) through (g). 

ALTERNATIVE EMBODIMENT EU 

EU. A computer readable medium for use in a currency evaluator comprising an input 
receptacle, a plurality of output receptacles, and a transport mechanism positioned to 
individually transport currency bills from the input receptacle to the output receptacles, 
individual currency bills having one or more parameters associated therewith, the medium 
comprising programming steps for: 



CHICAGO 187433vl 47171-00344USP1 



143 

(a) choosing a full dynamic mode of operation; 

(b) evaluating a currency bill to determine a parameter of the currency bill; 

(c) transporting the currency bill to an offsort pocket if the bill parameter is not 
determined; 

(d) transporting the currency bill to an assigned pocket if a non-full pocket has already 
been assigned for the parameter of the currency bill; 

(e) assigning the parameter of the currency bill to an open pocket and transporting the 
currency bill to the assigned pocket if a non-full pocket has not already been 
assigned for the parameter of the currency bill and if there is an open pocket; 

(i) stopping if a non-fixll pocket has not already been assigned for the parameter of 
the currency bill and if there is no open pocket; 

(f) setting a pocket full flag if a pocket limit has been reached; 

(g) stopping if there are no more currency bills to process; and 

(h) if stopping has not occurred, repeating steps (b) through (g). 



ALTERNATIVE EMBODIMENT EV 

EV. A computer readable medium for use in a currency evaluator comprising an input 
receptacle, a plurality of output receptacles, and a transport mechanism positioned to 
individually transport currency bills from the input receptacle to the output receptacles, 
individual currency bills having one or more parameters associated therewith, the medium 
comprising programming steps for: 

(a) evaluating a currency bill to determine a parameter of the currency bill; 

(b) transporting the currency bill to an offsort pocket if the bill parameter is not 
determined; 

(c) transporting the currency bill to an assigned pocket if a non-full pocket has already 
been assigned for the parameter of the currency bill; 

(d) assigning the parameter of the currency bill to an open pocket and transporting the 
currency bill to the assigned pocket if a non-fiill pocket has not already been 
assigned for the parameter of the currency bill and if there is an open pocket; 

(e) stopping if a non-full pocket has not already been assigned for the parameter of 
the currency bill and if there is no open pocket; 

(f) setting a pocket full flag if a pocket limit has been reached; 
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(g) stopping if there are no more currency bills to process; and 

(h) if stopping has not occurred, repeating steps (a) through (f). 



ALTERNATIVE EMBODIMENT EW 

EW. A method of sorting currency bills, each having an associated denomination, using 
a currency bill evaluating device comprising an input receptacle, a plurality of output 
receptacles, and a transport mechanism positioned to transport bills from the input 
receptacle to the output receptacles, the method comprising: 

(A) transporting bills from the input receptacle past a bill denominating sensor; 

(B) determining the denomination of a first transported bill; 

(C) associating a first denomination with a first one of the output receptacles wherein 
the first denomination is the denomination of the first transported bill and 
delivering the first transported bill to the first one of the output receptacles; 

(D) determining the denomination of subsequent transported bills; 

(E) upon first encountering a transported bill having a denomination other than the 
first denomination, defining a second denomination as the denomination of the 
transported bill having a denomination other than the first denomination and 
associating the second denomination with a second one of the output receptacles; 

(F) delivering bills having the first denomination to the first output receptacle; 

(G) delivering bills having the second denomination to the second output receptacle; 

(H) monitoring whether the first output receptacle has been cleared of bills; 

(I) monitoring whether the second output receptacle has been cleared of bills; 

(J) upon encountering a transported bill having a denomination other than the first or 
second denominations, determining whether either the first or second output 
receptacle has been cleared of bills and if so, 

(i) redefining the first denomination to be the denomination of the bill having 
a denomination other than the first or second denominations if the first 
output receptacle has been cleared and delivering the bill to the first output 
receptacle; 

(ii) redefining the second denomination to be the denomination of the bill 
having a denomination other than the first or second denominations if the 
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second output receptacle has been cleared and delivering the bill to the 
second output receptacle; 
(K) repeating steps (F) - (J). 

ALTERNATIVE EMBODIMENT EX 

EX. The method of embodiment EW further comprising suspending the operation the 
device if in step (J) neither the first nor the second output receptacles has been cleared of 
bills upon encountering a transported bill having a denomination other than the first or 
second denominations. 

ALTERNATIVE EMBODIMENT EY 

EY. A method of sorting currency bills, each having an associated denomination, using 
a currency bill evaluating device comprising an input receptacle, a plurality of output 
receptacles, and a transport mechanism positioned to transport bills from the input 
receptacle to the output receptacles, the method comprising: 

(A) transporting bills from the input receptacle past a bill denominating sensor; 

(B) determining the denomination of the bills; 

(C) determining the first denomination of the bills encountered; 

(D) determining the second denomination of the bills encountered; 

(E) associating the first denomination with a first one of the output receptacles; 

(F) associating the second denomination with a second one of the output receptacles; 

(G) delivering bills having the first denomination to the first output receptacle; 

(H) delivering bills having the second denomination to the second output receptacle; 

(I) monitoring whether the first output receptacle has been cleared of bills; 
(J) monitoring whether the second output receptacle has been cleared of bills; 
(K)upon encountering a bill having a denomination other than the first or second 

denominations, determining whether either the first or second output receptacle 
has been cleared of bills and if so, 

(i) redefining the first denomination to be the denomination of the bill having 
a denomination other than the first or second denominations if the first 
output receptacle has been cleared; 
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(ii) redefining the second denomination to be the denomination of the bill 

having a denomination other than the first or second denominations if the 
second output receptacle has been cleared; 
(L) repeating steps (E) - (K). 

ALTERNATIVE EMBODIMENT EZ 

EZ. A method of sorting currency bills, each having an associated denomination, using 
a currency bill evaluating device comprising an input receptacle, a plurality of output 
receptacles, and a transport mechanism positioned to transport bills fi-om the input 
receptacle to the output receptacles, the method comprising: 

(A) transporting bills from the input receptacle past a bill denominating sensor; 

(B) determining the denomination of the bills; 

(C) determining the first denomination of the bills encountered; 

(D) determining the second denomination of the bills encountered; 

(E) associating the first denomination with a first one of the output receptacles; 

(F) associating the second denomination with a second one of the output receptacles; 

(G) delivering bills having the first denomination to the first output receptacle; 

(H) delivering bills having the second denomination to the second output receptacle. 

ALTERNATIVE EMBODIMENT FA 

FA. A currency bill evaluating device comprising: 
an input receptacle, 
a plurality of output receptacles, 

a transport mechanism adapted to individually transport bills from the input receptacle 
to the output receptacles and 

a processor adapted to control of the operation of the device, the processor being 
programmed to: 

(A) cause bills to be transported fi-om the input receptacle past a bill denominating 



sensor; 



(B) determine the denomination of a first transported bill; 
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(C) associate a first denomination with a first one of the output receptacles wherein 
the first denomination is the denomination of the first transported bill and cause 
the first transported bill to be delivered to the first one of the output receptacles; 

(D) determine the denomination of subsequent transported bills; 

(E) upon first encountering a transported bill having a denomination other than the 
first denomination, define a second denomination as the denomination of the 
transported bill having a denomination other than the first denomination and 
associate the second denomination with a second one of the output receptacles; 

(F) cause bills having the first denomination to be delivered to the first output 
receptacle; 

(G) cause bills having the second denomination to be delivered to the second output 
receptacle; 

(H) monitor whether the first output receptacle has been cleared of bills; 

(I) monitor whether the second output receptacle has been cleared of bills; 

(J) upon encountering a transported bill having a denomination other than the first or 
second denominations, determine whether either the first or second output 
receptacle has been cleared of bills and if so, 

(i) redefine the first denomination to be the denomination of the bill having a 
denomination other than the first or second denominations if the first 
output receptacle has been cleared and cause the bill to be delivered to the 
first output receptacle; 

(ii) redefine the second denomination to be the denomination of the bill having 
a denomination other than the first or second denominations if the second 
output receptacle has been cleared and cause the bill to be delivered to the 
second output receptacle; 

(K) repeating steps (F) - (J). 

ALTERNATIVE EMBODIMENT FB 

FB. The device of embodiment FA wherein the processor is fiirther programmed to 
suspend the operation the device if in step (J) neither the first nor the second output 
receptacles has been cleared of bills upon encountering a transported bill having a 
denomination other than the first or second denominations. 
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ALTERNATIVE EMBODIMENT FC 

FC. A currency bill evaluating device comprising: 
an input receptacle, 
a plurality of output receptacles, 

a transport mechanism adapted to individually transport bills from the input receptacle 
to the output receptacles and 

a processor adapted to control of the operation of the device, the processor being 
programmed to: 

(A) cause bills to be transported from the input receptacle past a bill denominating 
sensor; 

(B) determine the denomination of the bills; 

(C) determine the first denomination of the bills encountered; 

(D) determine the second denomination of the bills encountered; 

(E) associate the first denomination with a first one of the output receptacles; 

(F) associate the second denomination with a second one of the output receptacles; 

(G) cause bills having the first denomination to be delivered to the first output 
receptacle; 

(H) cause bills having the second denomination to be delivered to the second output 
receptacle; 

(I) monitor whether the first output receptacle has been cleared of bills; 
(J) monitor whether the second output receptacle has been cleared of bills; 
(K)upon encountering a bill having a denomination other than the first or second 

denominations, determine whether either the first or second output receptacle has 
been cleared of bills and if so, 

(i) redefine the first denomination to be the denomination of the bill having a 
denomination other than the first or second denominations if the first 
output receptacle has been cleared; 

(ii) redefine the second denomination to be the denomination of the bill having 
a denomination other than the first or second denominations if the second 
output receptacle has been cleared; 

(L) repeating steps (E) - (K). 
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ALTERNATIVE EMBODIMENT FD 

FD. A currency bill evaluating device comprising: 
an input receptacle, 

a plurality of output receptacles, 

a transport mechanism adapted to individually transport bills from the input receptacle 
to the output receptacles and 

a processor adapted to control of the operation of the device, the processor being 
programmed to: 

(A) cause bills to be transported from the input receptacle past a bill denominating 
sensor; 

(B) determine the denomination of the bills; 

(C) determine the first denomination of the bills encountered; 

(D) determine the second denomination of the bills encountered; 

(E) associate the first denomination with a first one of the output receptacles; 

(F) associate the second denomination with a second one of the output receptacles; 

(G) cause bills having the first denomination to be delivered to the first output 
receptacle; 

(H) cause bills having the second denomination to be delivered to the second output 
receptacle. 

ALTERNATIVE EMBODIMENT FE 

FE. A method of evaluating a stack of currency bills using a currency evaluation 
device comprising: 

receiving a stack of bills in an input receptacle of the evaluation device; 

transporting the bills, one at a time, from the input receptacle to one of two or 
more output receptacles of the currency evaluation device, the two output receptacles 
having at least a first output receptacle and a second output receptacle; 

counting and determining the denomination of the bills including bills of a plurality 
of denominations utilizing a detector positioned along a transport path between the input 
receptacle and the output receptacles; 

monitoring whether any bills are present in the first and second output receptacles; 
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routing bills having a first target denomination to the first output receptacle; 

generating a denomination change error upon first encountering a bill not having 
the first target denomination; 

designating a second target denomination to be the denomination of the bill 
causing generating the first denomination change error upon the first occurrence of a 
denomination change error, 

routing bills having a second target denomination to the second output receptacle; 

upon encountering a bill having neither the first target denomination nor the 
second target denomination, then generating a denomination change error and 

a) stopping the operation of the device if both the first and the second 
output receptacles have one or more bills therein; or 

b) routing the bill having neither the first target denomination nor the 
second target denomination to an empty one of the first and second 
output receptacles if one of the output receptacles is empty and 
resetting the first target denomination to be the denomination of the 
bill if the bill is routed to the first output receptacle and resetting the 
second target denomination to be the denomination of the bill if the bill 
is routed to the second output receptacle. 

ALTERNATIVE EMBODIMENT FF 

FF. The method of embodiment FE wherein the counting and determining the 
denomination of the bills comprises counting and determining United States currency bills 
of a plurality of denominations. 

ALTERNATIVE EMBODIMENT FG 

FG. The method of embodiment FE wherein the counting and determining of the 
currency bills is performed independent of the size of the bills. 

ALTERNATIVE EMBODIMENT FH 

FH. The method of embodiment FE wherein the determining of the denomination of 
bills includes denominating currency bills of a plurality of denominations, genuine bills of 
the plurality of denominations having a plurality of images associated therewith, the 
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plurality of images defining the plurality of denominations, and further including scanning 
the image associated with each of the bills and distinguishing eimong the plurality of 
denominations using the scanned image. 

While the invention is susceptible to various modifications and alternative forms, 
specific embodiments thereof have been shown by way of example in the drawings and 
herein described in detail. It should be understood, however, that it is not intended to 
limit the invention to the particular forms disclosed, but on the contrary, the intention is to 
cover all modifications, equivalents, and alternatives falling within the spirit and scope of 
the invention as defined by the appended claims. 
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